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! 
This invention relates to call data recording 
telephone systems and more particularly to sys- 
teins in which pertinent information relating to 
telephone. calts for which subscribers are to be 
charged is recorded for the purpose of computing 
the charges to be bflled to the subscribers. 
The copending application of W. W. Carpenter 
anoE-R. E. Collis, Seriat Ne. 759,402, ffled July 7, 
1947, discloses a call data recording .telephone 
sysem employing swi.tching apparatus of the 
cross bar type. The present invention ïs an im- 
provement on the system of said appIicaiion. In 
that system, a calling line is. identilïed by ifs lo- 
.oetion on the tine-Iink frame fo which it is con- 
nected and digits indicative of.said location are 
recorded in con.nection wth. other.data reIating 
fo a cäll ruade by said line. For bflling purposes, 
if is necessary to determine the directory hum- 
ber Of the station makil the calI in order that 
the charges for the call may be bflled to the 
proper subscriber. 
The present invention discloses a novel means 
for translating the.  indication-of the equipment 
location of a calling line into the digits of the 
.directory number of said line, or of a calling sta- 
tion on said line, and for recording said directory 
number. 
A feature of the invention is a means whereby 
the energization oï one wire indicates alI the 
digits of a directory number. Another feature 
of the invention is a translating means compris- 
ing a. plurality oï toroidal coi]s .through a suit- 
able combination oï which one wire is threaded 
for each directory number.to be indicated. StiI1 
another feature of the invention is e]ectronic 
vices responsive fo the potentials induced in said 
c0fls by the energization Of a wire threaded 
hrough them. 
These and other features of the invention will 
be motWapparerit from the description which foi- 
]ows,. he appended c]aims,.and the drawings, in 
which: 
Figs. 1-4 show a transverter connector circuit; 
Figs. :5-33 show a transverter circuit; 
Figs-34-42 show a translator circuit; 
Figs. 43, 46, .47 and 49-64 show a recorder 
circuit; 
Fig. 63 aIso shows a recorder; 
Figs. 44,.-45 and 48 show 'a .trunk-identifier 
circuit; 
Figs. 6567 show in diagrammatic forma com- 
pIte.telephone system including a diagrammatic 
indication oï the recording equipment; 
Fig. 68"shows howFigs. 164 should be p]aced 

OFFICE 

2 
in relation to one another to disclose the record- 
ing circuits; and 
Fig. 69 shows how Figs. 65-67 should be placed 
in relation to one another to disc]ose the coin- 
5 p]ete recording telephone system. 
The invention is fllustrated in ifs application 
to the telephone system discIosed in the con- 
currently filed application of A. J. BusCh, Serial 
No. 57,394, filed October .9, 1948, and now Patent 
10 1o. %585,904, dated February 19, 195% whlch is 
incorporated herein by reference. The record 
ing means functions, of course, in association 
with the elements of the telephone system and 
ls controlled thereby. The telephone system ls, 
15 however, extensive and the inclusion in the pres- 
ent application of drawings and descriptions of 
the who]e of the telephone system, as we]l as of 
the reeording means and its associated equil 
ment, would great]y expand and complicate the 
2o drawings and undu]y Iengthen the specificaton. 
Only such parts of the telephone system as are 
essentiaI to the recording functions are, there- 
fore, shown and described-in detail hereim It 
is belived that, by reference to the abov¢- 
 25 mentionod A. J. Buoch patent for a more cm- 
plete understanding of the construction .and op- 
eration of such parts of the telephone system as 
are not herein shown in detafl, the operation of 
the recording system and its association with the 
30 teIephone system wfll be c]early understood. 
The telephone system of the present embodi- 
ment of the invention comprises Iine links by 
which the lines of caHing stations are extended, 
trunk ]inks for further extending the lines of 
 calling stations fo trunks, outgoing .trunks of 
various types, markers, originating registers for 
registering called nurnbers, outgoing senders for 
controlli-ng connections to distant points, and 
various connectors and links for associating these 
40 eements. AH of these elements are indicated 
diagrammatically in Figs. 65 and 66 and are 
shown and described in detail in the .above- 
mentioned copending application. For recording 
purposes, in accordance with the present inven 
45 tion, one or more recorders, transverters, trans- 
verter connectors, trunk identifiers, and toaster 
timing circuits are provided. Fig. 67 shows dia- 
grammaticaI]y the association of these latter oie- 
ments with one another and with the e]ements of 
50 the te]ephone system of the abovementioned 
pending application. For simplicity, onty one of 
each e]ement is indicated. These wilI serve to 
iHustrate the invention but it wfll be understood 
that, in an actual telphone System, a p]urality 
,5 of each e]ement is usually provided, thenumber, 
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in each case, depending upon the expected usage 
of the element. 
In the present embodiment of the invention, 
the recorders are of the type disclosed in the 
application of W. W. Carpenter, Serial No. 
5SS,401, filed April 14, 1945, and now Patent No. 
2,5S3,0S6, dated January 22, 1952. Each of these 
recorders bas twenty-eight punches controlled by 
individual magnets and arranged in a line across 
a wide paper tape carried by a drum. Each 
punch, when actuated, produces a small round 
depression In the paper tape. One of the first 
three punches is operated to record, by the posi- 
tion of the resulting depression in the tape, the 
digit "0" or the digit "'1" or the digit "2." A 
digit so recorded is an "index digit" indicating 
the character of the information recorded in the 
remainder of the line. A combination of two 
punches in each group of rive consecutive punches 
of the remainder of the punches is actuated fo 
record rive additional digits, the particular digit 
recorded in each group being indicated by the 
relative positions of the two depressions pro- 
duced by the particuiar combination of two 
punches actuated. For convenience, the rive 
punches in each group are designated (0), (1), 
(2), (4) and (7), respectively. The digits re- 
corded by the actuation of combinations of two 
punches of the group are as follows: 

Punches Actuated 
Digit in Group of 
Five punches 

(0) (1) 
(1) 
(o) () 
(1) () 
(1) (7) 
() (7) 
(4) (7) 

This convenient system of designations is also 
applied fo various register relays of the system, 
which operate in combinations of two to register 45 
digits in accordance with the above code. It will 
be understood that where registration or record- 
ing in two-out-of-five code is mentioned, the 
above code is referred to. 
When one line of six digits has been thus 50 
recorded, the drmn carrying the paper tape is 
stepped by a magnet fo bring the tape to a posi: 
tion for recording a new line of digits by the 
same punches. The digits recorded (except the 
first digit of each line) represent items of infor- 55 
mation relating fo telephone calls, the significance 
of each digit depending upon the line in which 
it is recorded and ifs position in said line. 
Each recorder is provided with equipment for 
recording rime intervals and this equipment is 60 
synchronized and controlled by the master tim- 
ing circuit. The master timing circuit also causes 
the recording on the tape of each recorder of an 
entry at each hour containing a record of the 
month, day and hour af which the entry is made. 
By means of these "calendar" entries, the approx- 
imate rime of any entry on a recorder tape may 
be determined. The above-mentioned copending 
application of W. W. Carpenter and R,. E. Collis 
shows and fully describes records of this type. 
As mentioned above and more fully described 
below, certain information is required in connec- 
tion with each telephone call for which a charge 
is to be made, the amount and character of the 
information depending upon the type of call. For 

4 
a call to be billed in "message units," for exam- 
ple, it is necessary to record the number of the 
calling station and the rate at which the charge 
for the call is to be computed. For a call to 
5 be billed as a direct ."money charge," on the 
other hand, it is necessary to record, in addition 
to the above, particulars of the station called. 
This information is available in the telephone 
system but hot all in a form suitable for record- 
10 Ing in the manner described above. Some of it, 
normally registered in the telephone system, is 
hOt therein registered in the code used for record- 
ing. Furthermore, it is hot practicable to record 
all the information required in connection with 
15 a call on one line of the record. Since the sig- 
niflcance of each recorded digit depends upon the 
line in which it is recorded and its position in 
said line, it is necessary to place each digit in 
its correct position in the record and to supply 
20 additional digits to identify the various items of 
recorded information. The transverter men- 
tioned above is a novel element vhich is provided 
to perform these functions. Not only does the 
transverter act as a code converter, but it also 
25 arranges, transposes and adds to the information 
to be recorded. 
In the telephone system of the above-men- 
tioned patent to A. J. Busch, a calling line is 
identifled by its location on the line-link switches. 
3O For billing purposes, it is necessary to know the 
directory number of the station from which the 
call is made. The translators mentioned above 
are inductive devices which enable the trans- 
verters to obtain from the locations of calling 
35 lines and indications of the calling stations, the 
directory numbers of said stations. 
In the present embodiment of the invention, 
the rime of answer and the rime of disconnect are 
recorded for each completed call. These records 
«o enable the length of conversation time of each 
call to be computed. They also, by their pres- 
ence, clearly indicate the calls that are completed 
and shouid be charged for, and, by their absence, 
the calls which are not completed and shouid hot 
be charged for. The principal information in 
connection with each call is recorded when the 
call is originated, this being the most convenient 
time to record said information. In the case of 
a local call to be bflled in message units, the in- 
formation is recorded in an entry of two lines. 
More information is required for a call to be billed 
as a direct money charge and, in this case, four 
lines of the record are used. Only one line is used 
for the record of disconnect time or of answer 
rime. These latter entries, however, cannot be 
made when the call is originated but ory when 
the call is answered and when the connection fs 
terminated. They are, therefore, separated in 
rime from each other and from the initial entry 
of the call fo which they relate. IV£any different 
calls are recorded on one record tape and, in 
consequence, the entries of different calls are 
interspersed on said record. It is necessary fo 
associate çhe three entries of each completed call 
{}5 and to distnguish them from other entrieg. For 
this purpose the number of the trunk over which 
a call is ruade is recorded in each of the entries 
relating fo said call. This clearly distinguishes 
and associates the entries of the various calls, 
70 since two calls cannot be ruade over the same 
trunk af the same rime. The trunk identiflers 
are provided fo identify the trunks over which 
the calls are made and to cause the recorders to 
record these identifications. 
75 While, as described above, an initial entry of 



#Wtïïë:is normll m:adëfor ëCh álI harge- 
bl:i.r.ésgaê:ufii; fbr service obser'g pu- 
.dge it: d6rb]L f0ti0. . 
ètr: adë 0. 
:0beéfl¢ll,-rëgrdleSs f thë way în ich 
të:ll;îs t0-bé 
eegl .fcicns:0. te e]emèntg 0f the sys 
e2atg: çê  dal WilI st e êscriëd. e.a 
ca-II îS iti$6, at a: 
aSigéd. WitB te lîhê of sàîd station' by a iine- 
l-ark  CëhneCt0r and sëlec, ai nk. lînk 
vig-cëS$ to an idte origîha register. e 
zkëridêhifies the clt,g:line b] its tbeatîon on 
thè linëlk ëùie. ànd esta5tiseS  a- con- 
nëin frm:e soEid: line t0 lhë. origat« registèr 
th#og t liê=li and te trunk-li¢. The 
Dsr.lr t te cálli.St$ie then rëCeîves dial 
tone and when he dials, thëclI:officë and num- 
er ae istered în thê. orïginting regîster. 
e-Iie-tk lsO ïndiCtës fo thé orîginuting 
regir te ary îdêntifiCtîd of the cailing 
gtaion: edrigihgi$. registër ten îndigtès. 
t0 the markër the oc Called: from Which the 
marê deterinës t!ïè  routë of the call, selecting 
 aCgrdcë thei.ewît  run-]i havg ac- 
cesg' t0 à àppZ6priate. tr and rb n îdI6out- 
gog sendër:. Te gàlli line is the extdèd 
through sd tr-lînk to Sàd tr a.nd the 
o#igintg  reçUter ig Conécd-tb  6ùtgoîng 
gënerby än outgoing:senèr Iink. Tllé marker 
i àlse cected to thë otoig sentier by an 
ouoig-sender connecr. ParicU]ars of 
el,.ihcIuing iorátidn retating 
station, the called station, the class of tic ca{l, 
rie number of therun.group, and. thë mëssage- 
ling de o 'té of chre déér:mèd by the 
mrké ar zégi-te2êd in he outing eder. 
When tis inoCîon hhs been .traerred: to 
e outging sendê, thë markèr d 0rigáîi.ng 
êgister' are dlSmlssed. Thesë 6përàtio re de- 
Scrlbed in grëater detil in thë àbovëmentî0nëd 
aien to A. J, 
Th 0utgding sendêç conîols $hë eemDIèti0n óf 
the cogestion to the calle stgtion and. is also 
e0nected by a t#ggvêrèr connctor to a trans- 
verter. The particlar 0f the ëàll ëgistered: 
the sendèr are then rëgtered f thë tra.Vèrter. 
 mentioued ab0Vè, th iorma.ioh in. regard 
' the" calling station comprès. he tòchtion of 
the calling line and té rt deighati0n of the 
Mling station, the directory  numbë of the.callg 
station beig requirëd for rëc0rdîng, in Ccord- 
gce Wîth the information in rëgrdt-the calli 
sta,tion, th taSvertèr SeleCs a appropte 
ranlator and obtaîn therCrÙm hé 
numbè Of e cgllîng station. ê esSage- 
bflling înde2, trasmltted fo the transvërtêr-r6m 
the outgoîng sentier, incates to the traverter 
thé manner în which the call. îS t0 bè billed and 
the number o the trk group indîcateg the re- 
corder fo be used, one recorder being associa.ted 
with each tru group. The transverter then 
geledts the aDproprîate recorder änd controls 
0 éC0d a Suitable entry, o2 two lines i t-he 
Cti îS 0t Obsërved and is bilted în message units, 
or of four iie if the calI is Observed o îs to be 
bflIed bi a direct mohey charge. At the saine 
ïé: the u îdèntifler idehtifies thë lrunk and 
des the ëcoder .to recor the trk nuber 
la ïhê enty. 
Whè tne êcording of an initial entry is co- 
p!ëSed, the ï£vëte'r Cd the rêcorder aë  d- 

conc.ted: and ar free. t0 .record:en%ies.reltirïg 
to 0thë ell, wlèr the eàëd suScrïbër 
se, a- si-nal: f2om he runk. UsëS the t 
idëntifibr t agaih idënfify he trk, and- 
5 :select: thè saine r'ordër whicfi : associatëd 
wih this and other trunks of. t'e group» , re 
Crd a one-llhe etry containing the curentime 
(:in sîx-seond: inrváls of the ho) an  the 
tu. nber, Te  rorde  hen freed 
Io Hle to record entries for othi' cam A 
siilr .ent  mdè in the saine way When 
coecçton of the calIing station  e clle-d t 
bion:î tërminated. 
When' trouble is ecounteredîn the oPerî0n 
15 0f the  reorng cîcuits, the reC0rng- 
mêntsigals the .masSer test cîrcuît 
o a trouble recerder t0 make a. reco. 0f e 
2oublé. The recorder în WhiCh he to]è ocu 
cared then-recor a specfai :eny of onë:tine 
2'o Whichshows that trCÂe was experience îne 
córg: te prevîou line 0f he ecord. The 
digts reëorded în the trouble en der  de  
penoEg apon whëthe the trouble îs enCounoered 
in gn initiaI enry, in an answe:or a diconnect 
5 entry, orîn an hourent. 
Operati in detail 
 reording operaIo oCled above Will 
ow e descibèfi n greater detail. Së.tt 
o a call on'which recording îs reqîred s origIad 
t a station of the telehone sysem ad as 
prog'essed» îd thè manner bove briefiy dlcat- 
èd but moe flly descried, in the above-men- 
tioned patent fo . J. Busch,  the Doîn. Whëre 
5 thë pertïnen infoatio bas been regtered 
the outgoing sender. en ë:relay dCignad 
STT in tle outgoing  sentier 0f the 'aboezmen- 
tionèd ptet o . J. Busch 0perates it.aplfes 
bttex«y t conductvrs  an . Wîth 
4o 99 Rely SS$ ssocîated, in the.trunsver Cn- 
nctr, v¢ih zad geder then 0perates over a 
clrcúi etendig £ròm said bàttery over condUC- 
tor 0 withi bracket 99 and the Wg oi si 
-relay fo grounà. e No.  normal C0ntac. 
45 re]ay SS open hë operating circUi 
vent thè operation of relys SS . . . SSX asS- 
¢iated. with 0er sentiers. e coecr-elys 
SA, SB and SC then 0Perte; relay SA operatg 
ovër a crcu.it exted fom. bttery o. con- 
0 ductor $ within.brcke 99, throúgh the Wdïng 
of r.èlay SA, cvnducr , N0.  contac 
Y S$, and No. 2 contacts of rély SS-.. , 
SSX  gróud; 'elay SB operhing overa cîrct 
êXending from batte on condutor . wlth 
55 braC]e 9 thVuh the Wdg of ely 
ductor 3, No. $ ontactS o relay SS., änd .o. 
 bCk cOntaCtS. 6 rèluys SS ,... SSX fo 
round;. aoE] èlay SC oers, ting over  
teding .i'om çle saine battery 0 eonducr 
6o.vti braCle 9, throgh të.:Wng of relay 
S,. conduotr  No.  contaC of rely 
CoduCtor ; d No  con or rely SS$ o 
grod. One of .the relys TS .... TSX, br 
enplè rel TS àSSocîatëd it the 
65 er sown, opëraes vveç a cîrcui exndig fr0m 
bgtèy o C0nduCtor . within, bra¢ët 9 N0. 
 contcts of rely S., coducr , 
t«¢ts of-la TC, No. . bak contc of eIy 
z, No.  ac cnts of rela.y Ts, No.  con- 
7o tacts of. relà:y , ondUcr , No.. $ 
relay CB, winding and No. 3 front contac of 
relay TS, and No. 3 normal contacts o relays 
OES  . . . TS: fO grod, d iocks p:oh 
-i No.  frontcnac  grod. The 
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tery through the winding of said relay, conduc- 
tor §8 within bracket 60, and No. 3 normal con- 
tacts of relays TS! . . . TSX fo ground, and the 
circuit of relay CH2 which normally extends from 
battery through resistor R3, No. 9 back contacts 5 
of relay CK6, conductor 62, No. 2 back contacts 
of relays TSX... TS!, conductor 6! within 
bracket 6{}, and the winding of relay CH2 fo 
ground, are thereby opened and relays CH! and 
CH2 released, starting a timing circuit described l0 
later. Play TVA then operates over a circuit 
extending from battery through the winding of 
said relay, conductor 63, No. 2 front contacts of 
relay TS, conductor 62, and No. 8 contacts of 
relay CK6 (which is operated as described later) 15 
to ground. Relay TVC operates over a circuit 
extending from battery through the winding of 
said relay, conductor 64, No. 58 contacts of relay 
TVA, No. 33 contacts of relay SA, conductor 55, 
and No. 5 contacts of relay SS! to ground. Re- 20 
lays TVA and TVC cormect, through relays SA 
and SC, the conductors within bracket 99 be- 
tween the outgoing sender and the transverter 
necessary for registeling in the transverter the 
information required for a two-line entry or the 25 
last two lines of a four-line entry. If relay 4L 
is operated, as described later, relay TVB oper- 
ates over a circuit extending from battery 
through the winding of said relay, No. 3] contacts 
of relay TVA, conductor 65 within bracket 66, 30 
and No. 3 contacts of relay L fo ground. Re]ay 
TVB closes the additional conductors within 
bracket 99 between the outgoing sender and the 
transverter necessary for the registering in the 
transverter the information required for the first 35 
two lines of a four-line entry. 
Play CBR operates over a circuit extending 
from battery through No. 5 back contacts of re- 
lay FA!, the winding of relay CBR, conductor 6] 
within bracket 68, and No. !! contacts of relay 40 
TVA fo ground. By the operation of relay TVA, 
resistor R! is connected over conductor l0 and 
No. ! contacts of re]ay TVA to ground. The up- 
per winding of relay CB[ is thereby short-cir- 
cuited and the operation of said re]ay is prevent- 45 
ed. Relays CB2 . .  CBX, however, operate, re- 
lay CB2, for examp]e, operating over a circuit ex- 
tending from batt.erY through resistor 12!, the 
upper winding of said relay, conductor ]! within 
bracket 6{}, and No. 2 contacts of relay CBR fo 50 
ground, and locking up over a circuit from bat- 
tery through resistor R2!, ifs lower winding and 
No. 2 front contacts, No. 2 back contacts of relay 
CB!, conductor 2, and No. !{} contacts of relay 
SA to ground. Relay CB2 . . . CBX make the 55 
transverter connector busy to other senders. 
When the transverter connector is normal, 
conductors ]3, 4, and ]5 are connected through 
contacts of relay GT to the lower winding of 
relay CA. If one or more of these conductors 60 
is falsely grounded, relay CA is thereby operated 
and battery through the upper winding and No. 
2 front contacts of said relay is connected to 
the master test frame (not shown) to actuate 
an alarm. When re]ay TVC operates, as described 65 
above, relay GT operates over a circuit extend- 
ing from battery through the winding of said 
relay, conductor ]6, and No. !4 contacts of relay 
TVC fo ground, disconnecting conductors ]3, ] 
and ]5 from the winding of relay CA. 70 
Prepara$ion o/ $;'ansverter 
When the transverter is normal, the principal 
conductors therein are checked for false grounds. 
 .Some of the conductors are connected together 75 
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and to the winding of relay XNL by contacts of 
relays CO! . . . CO5. Others are connected to- 
gerber and fo the winding of relay XP! by con- 
tacts of re]ays C{}A... C{}D. If any of the con- 
ductors in the first group are falsely grounded, 
relay XNL operates fo said ground and locks 
up through ifs lower winding and No. 3 contacts, 
conductor !]{} within bracket !]!, and No. 2 con- 
tacts of relay TRZ fo ground. Relay X then 
operates over a circuit extending from battery 
through the winding of said relay, No. ! con- 
tacts of relay :X:L, and No.  contacts of relay 
XNL to the 1ocking gr0und of the latter relay, 
and locks up through its No. 5 contacts and No. 
2 back contacts of reiay TBC to the same ground. 
Relay TIZ operates over a circuit extending 
from battery through the winding of said relay, 
No. 2 contacts of relay Tl%, conductor !]2 with- 
in bracket !3, No. ! back contacts of relay TE, 
conductor !]4 within bracket !5, and No. 8-con- 
tacts of relay X fo ground. 
The winding of relay XP! and resistor 
form a potentiometer so that if any conductor 
in the second group is crossed with either ground 
or battery, reiay XP! operates and operates relay 
XP over an obvious circuit. Relay XP locks up 
through ifs No. 8 contacts and the locking cir- 
cuit of relay XNL traced above to ground, and 
operates reiay X through the No. ! contacks of 
relay P to the same ground, which in turn 
operates relay TRZ. 
If conductor 59 is crossed with battery, relay 
XT operates over an obvious circuit, operating 
reiay XTU over an obvious circuit. Relay TRZ 
then operates over the circuit traced above to 
conductor and No. ! contacts of relay XTU to 
ground. 
If conductor 69 is falsely grounded, relay TKK 
operates fo said ground and operates relay XTK 
over a circuit extending from battery through 
the winding of said relay, conductor !6 withtn 
bracket !], and front contacts of relay TEK 
fo ground, or if conductor 9 is falsely grounded, 
relay XTK operates fo said ground through ifs 
No.  normal contacts. Relay TRZ then operates 
over the circuit traced above to conductor and 
No. 5 contacts of relay XTK to ground. 
If conductor 89 is faiseiy grounded, relay XOF 
operates to said ground and iocks up through 
ifs No.  contacts to ground on conductor 
traced above. Relay X then operates over an 
obvious circuit fo the same ground, operating 
reiay TRZ, as described above. 
If conductor !]8 is fasey grounded, relay ICK 
operates over a circuit extending from battery 
through the winding of relay DCB, both wind- 
ings of relay ICK in series and No. 3 contacts 
of relay TOK fo said ground, operating relay IC 
over an obvious circuit. Relay X!CK then op- 
erates over a circuit extending from battery 
through the upper winding of said relay, con- 
ductor !8! within bracket, 84, No. ! contacts of 
relay CKG, and No. ! contacts of relay IC fo 
ground, and locks up through its lower winding 
and No.  contacts fo the locking ground of relay 
XNL traced above. Relay X operates through 
No. 2 contacts of relay X!CK fo the same ground, 
operating relay Tl%Z as described above. 
If conductor ! 84 is falsely grounded, relay XCtç 
operates over a circuit extending from battery 
through the winding of said relay, conductor 
No. 5 contacts of reiay TR!A, conductor !83 with- 
in bracket !5 and No. 8 contacts of relay TE 
to said ground, and locks up through its No. 
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coacts fo the !0ck'g ground of rea.y 
trace.d aboie. Relay-X ,oetes-touh N0, I 
conac f relay XCE t,o the same g, r0d, :.op- 
erig rely T, s dcred .beve. pera- 
ion of ,r.ely Z in ny cse s!gn]s.thff mser 
tes frime o mke . ouble record. 
If noe ofhe cenducors re fIsy groundffd, 
rel KG. operes over  circui eendiug rom 
bey £hregh he windg of sid re!y, nor- 
mal .contacts of rely TBC, condcor , No. 10 
 ron :contaCts of relY TSI coduo0' 8, 
lys COI . . . CO. nd CA .... CSD .hen op- 
ere. Rel:ys COI nd CO2 .opere over 
craui exenng ,from bery hrogh.the wnd- 
ins.o..sid relys:in prMlél, condC0r 8  xvih 
in :bgcke :8g, d No.  .conc. of rely CKG 
o .gound, relys ,COS, CO4..d C.O. 
o#..a cCUi' ,exeng from bfer h.rpuh 
or  2 .in brcke ,8:g, a-nd No.-. contacts of 
re!y.CG 0 ground, rel.ys-CA... CSD .qper 
e oer.-circ-exendg from.bpçY ,h-çoug:h 
he .winngs of. sid .reY in .PrHe, eenducor 
8S w brcke 84., nd No. 6. cocçofrely 
CK. o:groud. he conduc£ors .buhed :fOr 
ch¢ck}ng,e bereY.epred« 
prI!e, No. 6 :¢.oncs of rely ,CK, No, : con- 
c.s o£-e!y CKI, conductor 85 wn 
8, NO. 2.bck conÇcs:0f rels T .... , 
ducorSÇ, No.. R bck:c0ncs o rlEs' Tg, 
0 .... 4, cOnducor-88/.No  -bck 
conc.t ..of relys 0... TH4, COdctor @{, 
N. 2 ,back çontacs f relays  ..... , 
dqt0r .8, No, { back contacts, of relFs 
: .... HN,.ceductor ,9S, N0. ,{ back contacts 
contacts of .relys OF .... O,»c0nducor 9 
wihin bracke :8, contacts of rety-c, 
dUctor 9ç th!n- bra¢e , .No. f contaçts of 
relaFCA conductor 8, .No.  contacts of relay 
COB, conuct0ï !gÇ, NO.  contacts0f elay C, 45 
c.0nductor [j:, No., . contacts 0frely 
conductor t itn baet .8, Ne.. contacts_ 
of xelay:CKG andthence,ovr the«operating ath 
of elay CKG, traced aboie, 4o grod Opera- 
tion er relays CK and CKG-ever .çs circuit 
cheo .hat the regiter elays of the tansverter 
re norml  nd .that ll 0frëlays C . . . 
md C... C@D are operated. -Relays.CK and 55 

Infomaion.Re.gisered, 

?ens digit of line-]ink 
frame number. ' 
nits digit of ,line-link 
frame number. 
erties:group.umber _. 
'arty .................... 
ode pattern ........... _' 
Iumbet of, digits ......... 
OEessage-.bflling,index .... 
bserved or.not 0berved 
erviced or,.t es call ...... 
'.ecorder and trunk- 
gtoup number. " 
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CK6,t0ck.lp::=thr0ugh NO. :S contacts of relay 
t o on he peain path 0f e!aY CK, 
tç.e abçve. Re!y.CK operates or 
ïo bttery hrouh the winn of said rla, 
conductor 14,:andN0. ,8 contacts of reiaF 'CK5 
togr0d. Relay C,lopaes oyer a ircui.t 
ext.ndin from battery thr0ughthe wtnoEg.f.. 
sad zçtay, ..9 frent coatact s and Np. 8 con 
t.¢ 0 etay C6 .te ground, closig, a-t . .No, 
 çotac:ts, an obvi0us circuit for rly 
ReyCG is.now .loCed .up Over an obi.0us 
cRt:thr0ugh f.oç contacts of re!Çy TBC2 
ls :TBC  and:TBC2.are-sl0w to rel¢.ase so 
if-,.c,l!s .are hane 4 bY the ransverter n rapid. 
succession, çfflaF cK. and consequëntl:F 
GO;I ... co. d co& ..... COD, remain, opered 
and the check-io yoded 5oaduçorsiS..omt- 
ted. When relay CK6 0pgrates, re!Ç 
etes oer-a eiç_ :etenng from batery 
th9.Ug.h-:he Wg of said ely, esisor R, 
d N0.  e0ntCtS  .rely C6 o gr0nd 
The 'tamv.erte "beng now coeet#d o he 
outgong sentier; as desedbed ,b'ove, by zelays 
SB if: a four-line entry is to:be madè,inf.oati 
relig o the cfl is egistered in the transvaser 
by the opertion of regter relaYs Coesçonng 
to simflr 'regs relays operaed in he o 
going.sender. -Tis,foation is no  ïn'the. 
fo reqred for recording bu is rged 
the transverter in ortier that çhe lieras eqied 
':be.ee0rded my be derived thr¢ffm. The 
information relng fo çhe calling stolon com- 
ses he nu-er  he neli frame, the 
nber  the vçrtical, of said frame on which 
the e of-.said, station .appears, and he p.atY 
des_!gnaton -he ,el!g station. foai.on 
relating o he te 0f .call, iflcludng the"code 
pater"-o-the clld oee (indicating heeF 
wheer the ball is for a loCal area, an exendëd 
are, ec.), thè nber0ï ts  the numcal 
pon of .the clied station number, he "m¢.s- 
saerH?lig inde x'' which indicates the mater 
. whieh the_êhages for .he call should be madff, 
as registered in he outg0ing sender, is a!so regis- 
tend in Se tzans.verç,-togeher with the 
ber of $he recorder appropate for recording 
the information. he relays by which çhis in- 
formio Js egistered i he traerter and 
the.cominaiofis':in ç which they a}e ogerated; 
toe¢her Wh he .esignaons and locaion 
the elys in te ab0veLmeni0ned patent 
A. . Busch by eh t'heF are .operated, .are 
f0lows: 

Designafions and Fjgites .of P.resent 
 /pplication - . 
RegisterRelays 
q.'çrasverter 
FT0... FT3 ...... 
F, U0 ....F, U7 ...... 
"VG0 ...'VG7 and 
,V.G10. 
TP and,RP ....... 
Cl?0 ... OP7 ...... 
 4DG .............. 
MB0.... lIB7 ..... 
:OB'an@NOB.__.: 
- S Cl and TVT 
RN0'.;. :RN7 .... 

Shown in 
28. 
. 27' 
:1o 
11 _an114 

Dsigntion. and ligures of 23useh 
pplicätion-S erial'No:-5%394, filed 
Octob2r "29, 1948, and noPaten£ 
No. 2,585,904, dited February 19, 
1952. " .... 

No. of Re- 0perted-from,Relys. Show in 
ly.s Qpgtçd of OutKoing.Sen_der- :Fig.N_o. 

l:oft. 
.?of 5 
2'or 3 of 6' 
Lof 2 
2of5 
20£5 
1 of 2 
 29£5 

,FTO ...FT3 .......... 
FUO ... -FUT .......... 
.V G 0... V G 7.a.nd 
YG10. 
TP and R'P__.- ........ 
OP0..LCP7 ...........  
4DG .................. 
 MB0 ... MB7 ......... 
£1BS andNOB_._f...., 
and VT .......... 
RN0..  RNT. t ....... 

212 
'212 
.211 
 26 
226 
226 
226 
212 
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The circuits over which these relays oper- 
are are obvious. !or example, two of relays 
RN( . . . RN7 of !ig. 7 operatc over circuits ex- 
tending from battcry through the vindings of 
said relays, conductors in the group G49 within 5 
bracket llg, Nos. 23--27 contacts of relay TVA, 
Nos. 22--26 contacts of relay SA, and conductors 
in the group G43 within bracket 99 to ground 
through contacts of the corresponding operated 
relays of the relays RN0 . . . RN7 of Fig. 212 10 
of said copending Busch application. The other 
relays listcd above operatc over simiar circuits. 
The operated relays of the group RN( . . . RN7 
of Fig. 7 lock up through their No.  contacts, 
conductor 129, and No. 9 contacts of relay CK5 15 
to ground. Other operated register relays of the 
transverter lock up over simfiar circuits. 
In the embodhnent of the invention illnstrated, 
if is assumed that called stations bave code pat- 
terri No. ! (local area) and four-digit directory 20 
numbers. In this case, relays CP0 and CP! are 
operatcd fo registcr the code pattern and relay 
4DG is operated to registcr the fact that the di- 
rectory number of a calling station bas four dig- 
its. However, relays CP0 . . . CP7 permit the 25 
registration of nine other code patterns vhile 
relay 5DG is provided for stations having rive- 
digit directory numbers, relay LST for stations 
having four-digit directory numbers and letter 
party designations, and relay LSD for stations 
having five-digit directory numbers and lettcr 
party designations. 
Relays MB . . . MB7 may register any mes- 
sage-billing index 0-9 in accordance vith the 
message-bfiling index registered by the shnilar 
relays in the outgoing sender. The indices 0-8 
are reserved for different rates for calis billed 
in message units. On this type of call a two-line 
entry is sufficient and relay L, vhich controls 
recording of two-line entries, should be operated. 40 
Appropriate cross-cormections are, therefore, 
made fo operate relay 2L for each of the indices 
0-8 employed. The drawings show a cross-con- 
nection for message-bfiling index «0.'" When this 
index is registered by the operation of relays MB4  
and MB7 and relay NOB is operated to indicate 
a non-observed call, relay 2L operatcs over a cir- 
cuit extending from battcry through the winding 
of said relay, No. ! contacts of relay NOB, No. ! 
back contacts of relay OBS, cross-cormection 50 
C[, and No. ! contacts of relaYs MB7 and MB4 
to ground, and lock up through its No. 4 con- 
tacts, No. 7 contacts of relay OBS, conductor ! 5, 
and No. 5 contacts or relay CK5 to ground. 
The message-bfiling index "'9" is reserved for 55 
calls fo be billed in money value. !or a call of 
this kind, a four-line entry is required and relay 
4L, which controls recording of four-line en- 
tries should be operated. When this index is 
registcred by the operation of relays MB and 60 
MBT, relay MB9 operates over a circuit extcnd- 
ing from battcry through the winding of said re- 
lay, conductor [06, No. 7 contacts of relay MBT, 
and No. ! contacts of relay MB2 to ground. Re- 
lay 2L does hot then operate but relay 4L oper- 65 
atcs over a circuit extending from battery 
through the winding of said relay, conducor ! 7 
within bracket [S, No. $ back contacts of relay 
TTK, conductor [9 within bracket I0, and No. 4 
contacts of relay MB9 fo ground, and locks up 70 
through ifs No. 5 contacts, conductor [5, and 
No. 5 contacts of relay CK5 to ground. If will 
]se observed that the operating circuit of relay 
4L is independent of elays OBS and NOB and, 
therefore, relay 4L is operated and a four-line 75 

entry is ruade for every call with message=bfiling 
index "9" whether or hot said call is observed. 
On an observed call with message-billing in- 
dex "0," however, relays MB4, MBT, and OBS are 
operated. Relay 4L then operates over a circuit 
extcnding from battery through the winding of 
said relay, conductor 7 within bracket 0, No. 
 back contacts of relay TTK, conductor 9 
within bracket 18, No. ! front contacts of relay 
OBS, cross-cormection C!, and No. ! contacts 
of relays MB7 and MB4 fo ground. Thus, four- 
line entries are ruade on all observed calls, re- 
gardless of the message-billing index. 
Relay TI or relay 2TR is also operated, in- 
dicating whether the present operation is a flrst 
trial or a second trial with the present trans- 
verter. If if is a flrst trial, relay |TR operatcs 
over a circuit extending from battcry through the 
winding of said relay, conductor l( within 
bracket , No.  contacts of relay TVA, con- 
ductor ! ! , and No. 2 back contacts of relay TRA 
to ground, and locks up through its No.  con- 
tacts, conductor ! ! 2 and No. ! 2 contacts of relay 
CK5 to ground. If if is a second trial, relay TA 
is operated, as described later, and relay çTR 
operates instcad of relay TR, over a circuit ex- 
tending from battcry through the winding of 
said relay, conductor !  within bracket 6, No. 
34 contacts of relay TVA, conductor ! ! 4, and No. 
30 2 front contacts of relay TRA fo ground, and locks 
up through ifs No.  contacts, conductor ', 
and No. 2 contacts of relay CK fo ground. 
Relays VG . . . VGI register in the trans- 
vertcr the vertical group of the line links on which 
35 the calling line is located, as registcred by the 
shnilar relays in the outgoing sender. Two of 
the relays VG . . . VG7 are operated in combi- 
nation fo registcr vertical groups 0... 9 and re- 
lay VG is operated in addition for vertical 
groups 10 . . . 19. For the purpose of record- 
ing, this registration is translatcd into a corre- 
sponding one of ten colunm numbers 0 . . . 9 by 
the operation of one of the relays CL0 . . . CL6 
and one of the relays EVN and ODD. Relay 
EVN is operatcd for even-numbered columns and 
relay ODD for odd-numbered columns, lelay 
CL is operatcd for columu No. 0 or column No. 1, 
relay CL! for colunm No. 2 or column No. 3, 
etc. For example, if relays VG0, VG4 and VGI 
are operated, thereby registering vertical group 
No. !4, relays EVN and CL6 operate over a cir- 
cuit extcnding from battcry through the winding 
of relay EVN, conductor ! 15, upper winding of 
relay CL6, No. 4 contacts of relay VGI0, and No. 
6 contacts of relay VG0 fo ground, registcring 
colunm No. 8. 
The operated relays of the code pattern relays 
CP0 . . . CP7 cause the operation of relays of 
one of the groups of relays L0A . . . LOE, LIA 
 . . LIE, L2A . . . L2E, and L3A . . . L3E 
for a local call, or relays of one of the groups 
EX0A . . . EXOE, EX|A . . . EX|E, EX2A . . . 
EX2E, and EX3A . . . EX3E for an extended area 
call, the group operated corresponding to the code 
pattern registered. !or example, if relays CP0 
and CP! are operated for code pattern No. I, 
relays LIA . . . L|E operate over a circuit ex- 
tending from battery through the windings of said 
relays in parallel, conductor ! @, No. 4 contacts 
of relay CPI, and No. 2 contacts of relay CP to 
ground. Or if relays CP2 and CP4 are operated, 
registcring code pattern No.  assigned to extcnded 
area calls, relays EX!A . . . EX|E operate over 
a Circuit extending from batterY through the 
windings of said relays in parallel, conductor ! 17, 
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No.. 2- contacts of relay cP4, and No. 2 contacts of 
retay CP2 fo round. The operated relaYs of he 
groups LI}A... LI}E, L|A . . . LE', LA . . . 
LE, LSA . . . LSE, EX@A . . . .E, EXA . . . 
E, EX2 .... 2E, or $A... EXE 5 
serw ::date to the recoroEng eqpment the 
correct, locao of the vao dits composing 
e recry nberof £he called station. 
A cheCk.is now ruade by relays CK and 
o insure that the proper number of register re- 1.0 
lays,in the.traveerare operae.d £o register he 
necess ïnformation in connection with the re- 
corngo .a two-line entry or the las two lines 
ofa four«line entry. sing, for example, that 
this information is restered bY the operation 
relays VO, VG4, VGI0, CLS, O, BI, RNI, 
RN4,:2L (or 4), , NOB, I, and SCi, relays 
CI_ and CK2 oDerate over a circt exenoEng 
rom battery .through the lower winng of re]ay 
CK2; ,conductor. i25 within bracket- i08, No. 2 20. 
conacts of re]ay T, conductor 12G within 
bracket i08, .No. i front contacts of re]ay SCi, 
. t .noal .contacts of relay 2,. No. 2. ront 
contacts of re]ay i,/No. 4 ront contacts 
zelaY. NOB,-No. 4 back contacts of relay OBS, 25 
No. :4. bck contac of relay RP, No. 4 front con- 
faces o.re]ay', No. 8 bck contacts of relay 
o. 8 front .contacts of relay 2L (or No. 9 front 
contacts «frelay 4L and No..8 back .contacts of 
rlay. 2L)., conduct0r i.2, No. 3 back contac of 
rëla-y RN., No.  front contac o relay RN, No. 
 back.contacts of relay RN2, No.  front contacts 
o e]ay !,-No. 6 noal, contacts of relay RNO, 
No..4 back-.centacts of re]ays.MB . . . 2, No. 
 ront contacts of relays i nd , con- 
duetor i2.8 within bracket 13, No, 4 contacts of 
re].oE., No.  contacts of re]as CL4 . . . .CLi, 
No. 4. contacts .of relay CLé, .No.. contacts of re- 
lay Gi,0, O.  back contacts.of re]ay VG, No. 8 
font, contacts of relay VG4, No.  back. contacts 40 
of relays VG2 and VGi, No.  front contacts of 
relay VG0».conductor i 3i witn bracket i-30, No. 
contacts of relay CK6, No. i .contacts of relay 
CK and the lower winng of relay CKi to 
ground. Relays .CKi a.nd CK2, when operated, 
look up hrough .their No. 3-contacts and No. 6 
coao .OE relay CK6  grod. If less than 
the.pr0er nber ofregisterre]ays are operated, 
relas CKi and CK2 .cannot operate and fther 
eperatïo, escribed below, are prevented. If 
more han the proper nber of relays in any 
gou of register relas (except relays CL0 . . . 
CLS) re :oerated, re]ay  operates fo b]ock 
fther proess of the nota] oeratio. For 
exemple,  relays i, RN2 .and RN4 are oper- 
ted n error, re]ay  operates over a ccuit 
exteng rom battery throh the lower wind- 
ing.ofsid relay,.conductor i32, No. 3 front con- 
tacts Of re]ay RN4, No.  front contacts of re]ay 
N2., N.  ront contacts of zelay RNI, and 60 
hence-oer .the .circuit .traced above for relays 
OKi .a-nCK2 fo ground, and loc up over a cir- 
ct.etenng from battery throh its upper 
windgand .No. 2 contacts, conductor i33, and 
No. 3,contacts of relay C6 to ground, resu]ting 65 
in n 
f.afour-]lne ent is to be .mde, an adtional 
check is Droded fo insure .that the pror num- 
bero adition] zeister :re]ays.concerned inthis 
te oT.ent 'are operated. For example, e]ays 70 
D; CPO, CPi; LiA . . . LiE and S may be 
operated lu connection with a four-line entry fo 
be ruade« Relay.SCK.-then operates over acirct 
extendin Tr battery through the .winding of 
strelay, conductor i-34, :No.  contcts. reay -75 

SI, conductor .ii, o» ,i:contacts of rely 
No. i I contacts.of relaY.LiB, conduetor 136, 
contacts of relay L I C, No. 8 cortacts.of.rely LI:D 
conductor 137, No. 6 contacts of relays EXI}E «.. 
EX3E, .conductor 138, No.  contacts, of relay LI}E, 
No_. 6 front contacts of relay LIE, 1o. 6 back 
co_ntacts of relay L2E, No. 5 back contacts of re]aY 
L3E, conductor 14, No. 4. back contacts of relays 
CP4 and CP2, NO. 6 front contac,s of-relay CPL« 
No.. 5 front contacts of re!ay CP,-conductor 
No.  back contacts.of relays 5DG.and LST, No. 
contacts of relay .4DG, conductor I .withir 
bracket 143, and No.  contacts of relay CK .fo 
ground. Operation of relaY SCK ov.er-this :circui 
checks that the proper .number o_f ,registe relaTs 
for the called-]ine info:mation is operated. 
SeZecion o] :ecord.er - 
When two of .the relays RN0 . . . 11.-re .op- 
erted, registering a recorder number, .a recorler 
start relay assoCiated .with the recorder hareng 
that number,.opertes. Forexample, 
RN4 and RN are operated, register-ing thé rë- 
corder- number "0," elay RSTO, .associated ith- 
recorder No. ,0, eperates over a circuit extending 
from battery through-the winding of  relay 
conductor 144 lower w.inding of.re]ay RSTI}, con- 
ductor 146, No. I contacts.of relaysRN7 andRN4, 
conductor 146, No. 6 contacts.of re]ay CK4, Ne. 
contacts of relays CK6, .conductor -14.7 within 
bracket 108 and No. 3 contacts of relay TVT fo 
ground. The current in-this circuit.is insufficient 
to operate relay XRS. Relay RSTI} locks .up and 
re]ay CK3 operates over a circuit .etendin 
from battery through the ]ower.winding .andNe. 
4 contacts of relay RSTI}, .conductor 148,the 
winding of relay CK3, :No. I contacts of re]a, Ys 
CKI and CK2, and back contacts-er relay 
to ground. Other re]ays (net shown ) similar.to 
relay RSTI}, are associated with ;other rècorders, 
and their lower wlndings multilled -0. the lower 
winding of relay RSTI}. Should.0ne or more of 
these, relays be operated,  the curent .through 
the winding of .re]ay :XS -would 'be suflïciënt 
operate said :latter relay, preventing :the .oPC i 
ation of relay K3. Wen relay CK3 operted, 
relay CK4 operates over Ch obvious circuit 
through front contacts of re!ay CK-3 fo ground. 
Selecon o! translator 
Translators are selected by the transver£er in 
accordance with the registerel number of .the 
line-link frame, .the column of said frame upon 
which the cal]ing-line appears, and the party of 
the calling station. The frame number is .rgis- 
tered by the operation of two of the rela.ys FTI} 
 . . FT3, and two of the relays.FUI} . . . 
the column number is regis£ered by the peration 
of two of there]aysCLI} . . . CL and relaY ODD 
or relay EVï, and .the party by relay RP or .relaY 
TP, as previous]y described. ' 
Assuming that relays lT.i, FUi, and-F-U .are 
operated, registering the frame number '18," 
relays EVN and CL6 are operated, registerirg 
column "8;" and relay ,RP is operated, register: 
ing a ring party, relay RFi 8, associated vith the 
translator shown, which is for .ring parties 
lines on frame No. 18, operates over a circuit .ex- 
tending from battery through .the winding, of 
said re]ay conductor i60, No. 2 .contacts of rlay 
FTi, No. 3 contacts of :elay t7, No. 2 contac 
of relay FUi, conductor i6i vithin hracket 
and No. 2 contacts of re]ayRP to grounl. An 
other tra.ns]ator not sho.wn) is prov.ided for tip 
parties of the saine lines and wOU]d bave :been 
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selected if relay TP had been operated instead of 
relay RP. The translator start relay TLS then 
operates over a circuit extending from battery 
through the winding of relay XTS, the winding 
of relay TLS, conductor i53, No. ! contacts of 
relay RFIS, conductor 154, and No. 2 contacts 
of relay CL5 to ground. The current in this cir- 
cuit is insufl]cient to operate relay XTS. Other 
relays (hot shown) similar to relay TLS, are as- 
sociated with this translator and other trans- 
verters and their windings are multipled to the 
winding of relay TLS. Should one or more of 
these relays be falsely energized, the current 
through the winding of relay XTS would be suf- 
ficient to operate the latter relay, preventing 
erations described hereafter. 
When relay TLS operates, relay TVP0 asso- 
ciated with the transverter shown, operates over 
a circuit extending from battery through resistor 
t13, No, Il contacts of relay CK7, conductor 155 
within bracket i56, No. 2 contacts of relay TBY, 
conductor i57 within biacket i58, No. 2 contacts 
of relay TAL2, conductor i90, within bracket i58, 
No. i contacts of relay DNKi, No. 3 front con- 
tacts of relay TLS, conductor i g i, No. 6 back 
contacts of relay TR0, the winding of relay TVP0 
and No. 3 normal contacts of relays TVPi . . . 
TVPX fo ground and locks up through its No. 3 
front contacts to ground. 
The upper winding of relay CHT is noimally 
connected through No. i back contacts of relay 
TRXi, conductor i92, and No. 3 normal contacts 
of relays TVP0 . . . TVPX to ground, and the 
lower winding of relay CHT is normally connect- 
ed through No. 2 back contacts of relay TRXi, 
conductor i93, and No. i back contacts of relays 
TVP0 . . . TVPX fo ground. Similarly the up- 
per winding of relay CHT| is normally connected 
through No. 3 back contacts of relay TRXi, con- 
ductor i94, and No. 2 back contacts of relay 
TVP0... TVPX to ground while the lower 
winding of relay CHTi is connected through No. 
4 back contacts of relay TRXi, conductor i95, 
and No. 4 back contacts of relay TVP0 ... 
TVPX to ground. Relay CHT2 is simflarly con- 
nected to relay E0 . . . EX. telays CHT, CHT|, 
and CHT2 are differeniial çelays which do hot 
operate when both windings are eneigized but 
only when one winding is eneigized. These relays 
are hot, therefore, normally operated but will op- 
erate if the circuit of one winding is opened by a 
faulty contact of relays TVP0 . . . TVPX and 
actuate an alarm. When relay TVP0 operates, 
it opens the circuits of both windings of relays 
CHT and CHTi and the latter relays remain un- 
operated. 
The connector r.elays TV0 and TVi then op- 
erate, connecting the selected translator to the 
transverter, telay TV0 operates over a circuit 
extending from battery through the left-hand 
winding of said çelay, conductoç i95, No. i back 
contacts of relay TR0, and No. i front contacts of 
relay TVP0 to ground and also over a circuit ex- 
tending from battery through the right-hand 
winding of said çelay conductoç i97, No. 2 back 
contacts of relay TR0, and No. 2 front contacts 
of relay TVP0 to ground. elay TVi. similarly 
operates on both windings through No. 3 and No. 
4 contacts of relay TR0 and No. 4 and No. 5 con- 
tacts of relay TVP0 fo ground. elay Wi oper- 
ates over a circuit extending from battery 
through resistoi ii, the winding and normal 
contacts of said relay, conductor i98, and No. 
contacts of relay TVi to ground, to prepare the 
circuits for the next call. 

RelaY GO or one of other simiiar reiays hot 
shown operates to register the group of the 
calling line as registered by çelays ODD, EVN, 
and CL9 . . . CLS. The relay operated is de- 
5 termined by cross-connections which are ruade 
in accordance with the grouping of the line cir- 
cuits. In the present case, relay G9 operates 
over a circuit extending from battery through 
the winding of said relay, conductoç 219, No. 22 
10 contacts of relay TV|, conductor 2! within 
bracket 212, No. ! contacts of relay EVN, cross- 
connection C92, No. 7 contacts of relay RF8, 
conductor 23, No. ! contacts of relay CLS, con- 
ductor 214, No. 5 contacts of relay DNK, con- 
15 ductor 25, No. 8 contacts of relay TVT, 
conductor 215 within bracket 217, and No. 5 con- 
tacts of relay RKA to ground. Relay VG op- 
erates over a circuit extending from battery 
through resistor R2, No. 5! contacts of relay 
2O G0, conductor 28, No. 24 contacts of relay TV, 
conductor 22{} within bracket 221, the winding of 
ielay XG, and the winding of relay VG to 
ground. The current in this circuit is insufllcient 
to operate relay XG. However, if the trans- 
25 verter is falsely connected fo more than one 
translator through other relays similar torelay 
TV, the current in the above circuit is sufl]cient 
to operate relay XG which actuates an alarm. 
One of the relays VF9... VF9 and two of the 
3O relays SW0... SW7 now operate to register the 
vertical file and the switch of the calling line in 
accordance with the similar relays registering 
these items in the outgoing sender, ihe cir- 
cuits of çelays VF0... VFg. extend from battery 
35 through the winding of ielay XVF, conductor 
222, upper winding of relays VF9 ... VF4, con- 
ductors in the group GS, No. 38... 42, contacts 
of relay TV, conductors in the group G52 with- 
in bracket 228, No. 48 . . . 59 contacts of relay 
4O TVA, No. 45 . . . 49 contacts of relay SA, and 
conductors in the group G53 within bracket 
fo the corresponding çelays in çhe outgoing send- 
er. The current in this circuit is insufllcient to 
operate relay XVF but if more than one of the 
45 relays VF9... VF8 operate in error, the current 
through the winding of said two relays in parallel 
Is sufficient to operate relay XrF. Relay XTL 
then operates over a circuit extending from bat- 
tery through the lower winding of said relay, 
50 conductor 224 within biacket 22, No. 25 con- 
tacts of relay TVI, and contacts of relay XVF to 
ground and actuates an alarm. Should any of 
the conductors, such as conductors 22 and 
228 fo the No. ! ! back contacts of relays VF0... 
55 VF9 be falsely grounded; relay XET operates 
over a circuit extending from battery through 
the winding of said çelay, conductor 227 
within bracket 221, and No. 28... 35 contacts of 
relay TV! fo said giound and operates relay 
6O XTL over an obvious circuit. The circuits of re-  
lays SW9 ... SW7 extend from battery through 
the upper windings of said çelays, conductor in 
the group G54, No. 43 . . . 47 contacts of relay 
TVI, conductors in the group G55 withir bracket 
65 223, No. 51 . . . 55 contacts of relay TVA, No. 
50 ... 54 contacts of relay SA, and conductors in 
the group G58 within bracket $$ to the corre- 
sponding relays in the outgoing sender. 
It will be observed that contacts of the relays 
70 SW0 . . . SW7 are connected through contacts 
of the relays VF0... VF9 and contacts of relay 
TV! to fifty terminals associated with relay GO 
in Fig. 39. Each operated combination of two 
of the relays SW0... SW7 and one of the relays 
75 VF0... VF9 directs an impulse, described later, 
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fo a particular one of these terminals. Each 
terminal, then, when thus energized, repre- 
sents a particular vertical file .of a particuiar 
switch. Fl'om each terminal, a wire ils mn.and 
threaded through rive of the.coils shown in .Fgs. 
34 and 42. Each coil represents.adigit. There 
are ten coils I . . . I9 for ten office .digits, ten 
coils ITH0 . . . ITH9 for thousands digits, ten 
cofls IH0 . . . !HO for hundreds .digits, ten coi!s 
!T0 . . . iT for tens digits, and ten cofls I!J0 
... IUg. for units digits. The cofis through 
which the wire is threaded from a particular 
terminal are those coils which represent th 
digits of the directory number assigned to one 
of the stations of the line at the!ocation reï)re- 
sented =by said terminal. It wfil .be remembered 
that the translator shown isfor ïing-party sta- 
tions. The coils through which the wire is-run 
are, therefore, those which represent .the 
directory number of th ring-party station of 
said line. Another similar =translator (not 
shown) is provided for tip-party stations. If 
there is a tip-party station on said line, a secon¢l 
wire is simflarty run from said terminal through 
the coils of this latter transiator which relore= 
sent the directory ,]umber of said tip=!oarty sta- 
tion. Vhen the terminal is .then energized, the 
irnpu!se passes through the wire of the selected 
translatoï to grou_ud and, by induction, enmizes 
the cofls through which the wire is threaded nd 
their associated vacuum .tubes. 
Asstune, for example, that thering-party of a 
line on vertical file No.  of switch No.-I is in 
office No. 2 andhas the .directory number "1234." 
Then a wire is run from terminal No. 4, which 
represents vertical .file No.. of switch .No. 1, 
through coil I2 for the offie.digit, cofl ITHI .for 
the thousands digit, coil IH2 for-the :htmdreds 
digit, coil IT for the tens digit, nd .cofl 
for the units digit, as shown by .cross-connec- 
tion CI03 fo terminal .GI0l, which wfll be 
grounded, as described later. 
Assume now that the .calling station isthe 
station mentioned above. The .location .of the 
line of this station is registered «by the o.pera- 
tion of relays VF0,SW0, and SW|,.asdescribed 
above, lelay OSW operates oera circuit :ex- 
tending from battery through he .winding of 
said relay, conductor . [, No. . contacts of. r.elay 
SV and No. $ contacts of-relay SW| fo ground. 0 
The capacitor C is charged by battery through 
inductor I| . Battery .through .back contacts of 
relay SST, No.  back contacts of. relay'.Z, No. 
contacts of relay SW[,-No. l contacts of relay 
SW|, conductor |, No.  contacts of-relay._ 
VFt], No. 49 contacts of relay G, . cross-connec- 
tion C|e, No. $ back Contacts of relayESW, 
resistor I|G, conductor $, and No.-| contacts 
of relay VF to ground.causes tube T|,.whose 
grid is suitably biased, to conduct over a circuit 80 
extending from battery through .No. $ .contacts 
of relay TK, No. | contacts of relay XTL» No. 
contacts of relay DNK, No. ] contacts of relay 
OFf, conductor  within brcket , No. 
contacts of relay TV, conductor2, No. 
tacts of relay Z|, the winding of rèlay SST, and 
the anode-cathode space of tube T to-ground. 
telay SST is thereby operated and capacitor C$ 
discharges througt inductor I |0, -No. -. back. con- 
tacts of relays TNO and TOP, front contacts of 0 
relays SST, No.  back contact of relay Z|, 
contacts of relay SWe, No. 1 contacts of relay 
SV|, conductor |, No..9 contacts of relay VFg, 
No. 49 contacts of relay G, cross÷connection 
C| ilS, No. -$ back contacts of. retay ESW,.resistor 
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1|6, conductor.226, and No. | | contacts of relay 
Vl to ground. The discharge current through 
cross-connection CIOS induces potential in coils 
.I2,-ITH|, IH2, ITS, and IU4, raising the poten- 
=tials of the grids of the vacuum tubes associated 
with said cofls to the conduction point, lelays. 
OFF2, TH|, Hl2, TS and U4 thereupon operate. 
.Relay O2 operates over a circt extenng 
om battery thr.ough the lower winng and 
]0 No.  normal contacts of said relay, conducr 
2 within bract 2S6,No. 4 contacts of relay 
TV, .conductor 2S?, and the anode-cathode 
space of the tube associated with coil I2, to 
grod. elaysEl, 2, TS and U operated 
over similar .circuits. Ail of said relays lock 
up over .circuits exteing from battery tough 
No. :t contacts of relay CK, conductor 
within bracket 8, their upper wins and 
theirrespectie No. @ contacts to ground. ese 
relays registerthe oce and the directory hum- 
ber .of the ca station. 
eease o/ ransaor 
When the rectory nber of the calng sta- 
tion is th registered, relay DNK operates over 
a circt extenoEng from battery through 
upper winoEng of said relay, contacts of elay 
XTS, No.. contacts of relay OF, conducr 
No.  back contacts of relays UO . . . U, con- 
ductor 2, No.  front contacts of relay U, No. 
back contacts oï re]ay U ... U, conductoï 
8, Ko. 2 back contacts of relays T . . . T, 
conductor 4, No.  back contacts of retay T, 
No.l front contacts of rely T, No.  back con- 
cts of relays T . . . TO, conductor 22, No. 
back contacts of relay  . . . HN, conductor 
24, No. 2 back contacts of relays. and , 
No.  front contacts-of relay 2, No.  back 
contacts of relay H-N and , conductor 2, 
No.  back contacts of relays TH... H, 
conductor l, No.  back contacts oï retays 
TH4... TH2, No. I front contacts-of relay 
THé, No. I back contacts of ïelay THO, con- 
ductor 2, No. 2 back contacts of -relays 
. O . . . O, No. I front contacts of retay 
O, No.  backcontacts of elay.O and 
O, conductor , No.. I contacts of relay VG, 
conductor 2 witn bracket 2, No.  contacts 
-of relay , conductor .2, No. 8 contacts of 
relay SW, No. 5 contacts of relaF SW, No. 
contacts of relay SW, No. l contacts of relay 
SW, No.  contacts of relay SW, conductor 
24, No.  back contacts of relay. OSW and No. 
front contacts of rey ESW to grod, ad 
locks up through its lower windLg and 
contacts, conductor 2 witn bracket 5, and 
No..2 contacts of relay CK to grod..elay 
Dl then operates over a circt extending 
from battery through.the winoEng of said relay 
and No.  contacts of relay D over the lock- 
ing path of relay DNK to ground, and locks 
up through its No.-3 contacts, conductor 
within bracket I, and No.  contacts o ïetay 
CK to ground. 
Operation of elay D chec that. the proper 
nber of register relays for the directory 
ber and the line location are operated. Iï less 
than the reqred number are operated, -retay 
DNK.does not.operate and subequent normal 
operations are thereby prevented.  more than 
the reqred noEmber of register relays, ae .oper- 
uted, relay AL operates. For example, ff relays 
U and US. are operated in error, relay ALoper- 
ates .o.er a circt extenng from batery 
hogh-:the lower winding of said relay, con- 
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ductor 132 within bracket 152, No. 2 front con- 
tacts of relay U4, No. I front contacts of relay 
U3, No. i back contacts of relays U2 . . . U0, 
conductor 87 and thence, over the operating path 
of relay DNK traced above, fo ground. Relay 
AL actuates an alarm described later. Relay 
DNKi is made slow fo operate so that if will 
hot become locked up belote register relays 
which may operate slowly have had rime to 
operate. 
Operation of relay DNKi opens the circuit of 
and releases relay TVP0, thereby releasing the 
connector relays TV0 and TV|, disconnecting 
the translator from the transverter. Release 
of relays TV0 and TV| releases the other oper- 
ated relays of the translator. I-towever, upon 
the release of relay G0, relay Z| operates over 
a circuit extending from battery through resistor 
R|5, the winding of relay Z|, and front contacts 
of relay W| fo ground. Relay Z| changes the 
connections of the impulse circuit so that, on the 
next call, relay SST| and tube T|| will be ac- 
tuated and the impulse provided by capaci- 
for C4. 
Seizure of recorder 
A preference relay in the recorder connector 
circuit, for example, relay TP0, now operates 
over a circuit extending from battery through 
resistor R4, No. 7 contacts of relay RL, conductor 
25|, No. | contacts of relay TAL2, No. 3 contacts 
of relay TM0, conductor 252 within bracket |77, 
No. 5 contacts of relay RTe, No. 4 contacts of 
relay AL, conductor 250, No. | contacts of relay 
EXT, conductor 254, No. 5 contacts of relay CK4, 
conductor 255 within bracket |09, No. | contacts 
of relay OF, N(. 4 contacts of relay OF|, No. 2 
contacts of relay DNK, conductor 258 within 
bracket 257, No. | front contacts of relay RSTg, 
conductor 255 within bracket 289, No. 5 back con- 
tacts of relay TN|, conductor 28|, the winding 
and No. 3 normal contacts of relay TPg, No. 3 
normal contacts of relay TP| . . . TPX and I-IP, 
and No. 0 contacts of relay IP fo ground. If any 
other preference relay is operated, indicating 
that the recorder is in use, operation of relay 
TP0 will await release of said relay. When relay 
TP9 operates, the connector relay TCY operates 
over a circuit extending from battery through 
No. 4 contacts of relay CK|, conductor 282, No. 
7 front contacts of relay RST9, conductor 250 
within bracket 28{}, No. 5 contacts of relay TNg, 
conductor 254 within bracket 285, the winding of 
relay TCY, conductor 288, No. 4 contacts of relay 
ON|, No. | front contacts of relay TP9, and No. 
| contacts of relay MTP fo ground, and locks 
up around the contacts of relay ON| over a 
circuit which may be traced from the winding of 
relay TCY through No. 2 contacts of said relay, 
conductor 267, No. | front contacts of relay TP0, 
and No. | contacts of relay MTP fo ground. 
Relay TCY connects the recorder fo the trans- 
verter. 
Relays CI-lB and TVIVI now operate over a 
circuit extending from battery through the wind- 
ings of said relays in parallel, conductor 283 
within bracket 27{}, and No. | contacts of relay 
TCY fo ground. Relay CI-lB opens the circuits 
which normally extend from ground through No. 
9 normal contacts of relay MBAR, No. 8 con- 
tacts of relay ltBA, and No. 8 contacts of relay 
R, and from ground through No. 7 normal con- 
tacts of relay MBBR, No. 5 contacts of relay 
MBB, and No.  contacts of relay RT, thence 
over conductor 27 |, No. | 9 contacts of relay PTS, 
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conductor 272, No. 0 .   No. 7 contacts of relay 
CHB, and No. I . . . No. 5 contacts of relay 
TN4 to trunks having access fo this recorder. 
Removal of said ground prevents seizure of this 
5 recorder by another trunk which may be ready 
for recording an answer or a disconnect entry. 
Relay ON operates over a circuit extending from 
battery through the winding of said relay and 
No. 9 contacts of relay TVM fo ground, operating 
l0 relay ONI over a circuit extending from battery 
through the winding of said relay, conductor 273, 
and No. 2 contacts of relay ON to ground. 
Relay RD operates over a circuit extending 
from battery through the winding of said re- 
15 lay, No. 4 normal contacts of relay TVMI, con- 
ductor 274 within bracket 271}, and No. I con- 
tacts of relay CI-KB fo ground. If any one of 
the relays TT9 . . . TT9 or UX9 . . . uxg, for 
example relay uxg, is operated, relay RD locks 
20 up through its No. 9 contacts, conductor 275, 
No. 2 back contacts of relay Tlç.8, conductor 27 
and No. I front contacts of relay UX9 fo ground. 
Relay RD opens the circuits of and releases 
any of the relays TT0... TT9 or UX0 . . . 
25 UX9 which may be operated. Relay TVMI 
then operates over a circuit extending from 
battery through the winding of said relay, con- 
ductor 277 within bracket 2711, No. 12 contacts 
of relay CHB, conductor 278 within bracket 271}, 
30 No. 8 contacts of relay RD, conductor 291}, No. 
I back contacts of relay TNS, conductor 291, 
No. 2 contacts of relays TT0 . . . TTg, conductor 
282, and No. I normal contacts of relays 
UX9 ... UX9 fo ground. Operation of relay 
35 TViVII over this circuit checks that relays 
T]?0 . . . TT9 and UX0 . . . UX9 are normal. 
When relay TVMI operates, the operating cir- 
cuit of relay RD is thereby opened and relay 
RD released. 
40 Relay Ri of the transverter now operates over 
a circuit extending from battery through the 
winding of said relay, conductor 290 within 
bracket 294, and No. 8 contacts of relay TCY 
fo ground, operating relay RKA over a circuit 
45 extending from battery through the winding of 
said relay, conductor 285 within bracket 177, and 
No. 8 front contacts of relay RK to ground. Bat- 
tery is thereby connected through resistor RS, 
No. 0 contacts of relay IC, conductor 288, No. 9 
50 contacts of relay RK, conductor 287, No. 2 con- 
tacts of relay CK 4, conductor 298 within bracket 
2911, No. 4 contacts of relay TVC, conductor $91 
within bracket 99, through the outgoing sender, 
outgoing sender link, and the trunk, fo conductor 
55 0111} within bracket 299, thence through No. 18 
back contacts of relay TA0, conductor 292, upper 
winding of relay TT0, conductor 293, No. 8 con- 
tacts of relay TNS, conductor 294 within bracket 
2711, No. 7 contacts of relay TVlVII, conductor 
60 295, No. 20 contacts of relay TCY, conductor 17 
within bracket 1811, NO. 3 contacts of relay TOK, 
and windings of relay ICK in series, fo the po- 
tentiometer formed by battery through the wind- 
65 ing of relay DCB, resistor R2, and No. 4 con- 
tacts of relay CK8 to ground, operating relay 
ICK but not operating relay T]?9. Relay IC then 
operates over an obvious circuit, opening the 
above-traced circuit of relay ICK. Relay ICK 
70 should then release, but if its circuit is grounded 
at some point if will hot, actuating an alarm 
instead, as described later. If relay ICK re- 
leases, relay TOK operates over a circuit ex- 
tending from battery through the winding of 
75 said relay, No. 5 contacts of relay IC, and back 
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contacts of relay ICKto ground,, opening the cir- 
cuit ofrelay ICI(. 
Identifica.ion o] trunk 
The group of ten trunks in which the trunk 
involved in the call is located, is identified by the 
operation of one of the relays TT{} . . . TT9 
which also identified thetens digit of the trunk 
number, since all trunks in each group of ten 
bave numbers with the saine tens digit. The lo 
position of the trunk in the group of ten is iden- 
tified by the operation of one of the relays 
UX0... UX9 which also identifies the units 
digit oï the trunk number, the trunks being con- 15 
secutively numbered in each group of ten. The 
contacts of relay TA{} are connected respectively 
to the trunks of the first group of ten while the 
contacts of relays TA| . . . TA9 are similarty 
connected to the trunks of succeeding groups of 
0 
ten. Assuming that the trunk involved in the 
present call is the fth trunk in the first group 
of ten, when relay T{}K operates, as described 
above, re!ay TT0 operates over a circuit extending 
from battery through resistor RB, No. ,6 normal 
contacts of relay RD, No. 8 front contacts of re- 
lay TVlVI|, conductor 2{}4 within bracket 279, No. 
6 back contacts of relay TN6, conductor 293', up- 
per winding of relay TT{}, conductor 292, No. 
contacts of relay TA0, conductor 30{} within 
30 
bracket 299, through the trunk, outgoing-sender 
link, and outgoing sender circuits, thence over 
conductor 3{}| within bracket .99, No. 4 contacts 
of relay SC, No. 4 contacts of relay TrC,. conduc- 
tor 288 within bracket 29{}, No. 2 .contacts of re- 35 
lay CK4, conductor 287, No. 2 contacts.of relay 
RK, conductor 3{}2, No.. | contacts of relay TOK, 
conductor 303 within bracket 84, No. 3 contacts 
of relay TAL|, and No. | contacts of relay TlYI3 
to ground, and locks up through its lower wind- 4o 
ing and No. 6 contacts, conductor 304, No.. 5-back 
contacts of relay TNT, conductor 308, contacts of 
the normally-operated relay TL, conductor 300, 
No. 5 contacts of relay RD, conductor 307, No. |6 
contacts of relay TCY, conductor 59 within 
bracket 308, and the winding of retay XT to 
grotmd. The current in the above locking circuit 
is insuiïicient to operate relay XT, but if more 
than one of the relays TT0 . . . TT9 lock up over 
this circuit, the increased cm'rent operates relay 5,0 
XT which actuates an alarm as described later. 
Upon the operationof relay TT0, the associated 
relay TA0 operates over a circuit extending.from 
battery through the winding of said relay, con- 
ductor 3|9, No. 4 front contacts of relay TT0, .and 55 
No. g back contacts of relays TT| . . . Tï9 to 
ground. Relay TL0 operates over a circuit ex- 
tending from battery through the winding of re- 
lay A, conductor 309, the .winding of relay TL0, 
No. 3 contacts of relay TT0, and No..3 back con- 6o 
tacts of relays TT| . . . TT9-to ground. The 
current in this circuit is insutïicient to operate 
relay A, but if more than one of the relays 
TL0... TL9 operate, the increased current 
through the winding of relay A operates said re- 
lay. Relay XTC then operates over a circuit ex- 
tending from battery through_the upper winding 
of said çelay, conductor3| |, No.7 bak.conta.cts 
of relay TNS, an.d front contacts of re.lay A to 
ground, operating relay TKK over a .circuit ex- 7o 
tending from battery through the npper winding 
of relay TKK, conductor 79 within.bracket 284, 
No. 8 contacts of relay TCY, conductor .3|2, and 
front contacts of relay_XTC to ground,.to actuate 
the alarm, s previously mentioned. 75 
If only one of relays TT{} . . . TT9 ant one 
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relays TLO . . . TL9 operate, relay UX-4 operates 
over a circuit extending from battery through 
resistor RT, No. 5 front contacts of relay TVM, 
conductor 3|3 within bracket 270, No. 3 backcon- 
tacts-of relay TNT, conductor 3 |.4, No. 2 normal 
contacts of relays UX9 . . . UX4, lower winding 
of relay UX4, conductor 3|5, and No. |0 front 
contacts of relay TA0 o the .above-traced ground 
on conductor 300 within bracket-299, and locks 
up over a circuit extending from battery through 
resistor R8, its own No. 2 front contacts and 
lower winding, thence over its operating path to 
ground,, operating relay UA4 over an obvious cir- 
cuit. 
When relay UX4 operates, a circuit is completed 
from battery through resistor R22, No. 4 contacts 
of relay UX4, conductor 3 |8, No. 4 back. contacts 
of relay TNT, conductor 3 |7 within bracket ,265, 
No. |8 contacts of-relay TCY, conductor 3'|8 with- 
in bracket |0, No. '3 front contacts of relay LP, 
conductor 320 within bracket 32 |, and the wind- 
ing of relay UNIG to ground. The current in this 
circuit is insufficient to operate relay UNIG, but 
if more than one of the relays UX0 . . . UX9 
operates, the increased currentthrough the wind- 
ing of relay UMG operates said relay which op- 
erates relay XTU over an obvious circuit to ac- 
tuate an alarm. 
Upon the operation of relay UA4, relay.UL op- 
erates over a circuit extending from battery 
through the upper winding of relay UX4, No..5 
contacts of relay UA4, conductor 322, No. 4 back 
contacts of relay TN8, conductor 323, the winding 
of relay UL, No. 7. contacts of relay ON, and No. 4 
normal contacts of relay RD to ground. 
By the.operation of relays TT0 ,and UX4, the 
trunk is identified.as the fifth trunk in.the first 
group of ten or trunk No. {}4. Relay II of the 
transverter now operates over a circuit extending 
from battery through resistor Rg, No. 0 contacts 
of relay UA,, conductor 325, No. 2 back contacts 
of relay TNT, conductor 326, No. 3 front contacts 
of relay TVh|, conductor327, No. |7 contacts of 
relay .TCY, conductor 329 within bracket |80, and 
the winding of relay IR to ground, as a signal that 
the trunk bas been identified. Relay DTK of 
the recorder then operates over a circuit extend- 
ing from battery in the trunk over conductor 33{} 
within bracket 299, No. |8 contacts of relay TL0, 
conductor 33|, No. 4 front contacts of relay UA4, 
conductor 332, No. | back contacts.of relay TN2, 
conductor 333, No. | contacts of relay NIBAR, 
conductor 334, No. | 9 front contacts of re!ay TVM, 
conductor 33, lower winding of relay DTK, con- 
ductor 336, No. 4 contacts of relay DS, conductor 
33ï, No. || contacts of relay ON, conductor 38, 
No. |6 contacts of re!ay TCY, conductor 2, 
within bracket 2S4, and No. 4 front contacts .of 
relay II to ground, operating rel.ay DTKA over 
a circuit extending from battery through the 
winding oî said relay, conductor 3 |, No. 4 back 
contacts of relay TPC, conductor 342,No. 8 con- 
tacts of relay TVNI, conductor 348, left-hand con- 
tacts of relay DTK, conductor 344, No. 8 contacts 
of relay PTS, conductor 348, and back contacts 
of relay XTC to ground. Relay DTKA locks up 
through its No. 4 contacts, and No. | contacts of 
relay ON to ground. Relay RCK also operates 
over a circuit extending from battery in the trunk 
over conductor 340 within bracket 299, No. 6 con- 
tacts of relay TL0, conductor 347, No. :7 contacts 
of reluy UA4, conductor 349, No.-0 contacts of 
relay TN4, conductor 350;.No. 7 front contacts, of 
relay TVNI, the windings of ,relay RCK in series, 
ad-No. | contacts of relay DTKA to ground, as 
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a check of the continuity of the conductor to the 
trunk. 
lecoràing initial entry 
When relay TP0 operates, aS described above, 
the polarized relay PT0 is caused to close lts 
right-hand contacts (if not already closed) by 
battery through the lower winding of relay PT0, 
conductor 360, and No. 4contacts of relay TP0 
to ground. Then, assuming that relay 4 is oper- 
ated for a four-line entry, relays P4and P4K 
operate in multiple over a circuit extending from 
battery through the lower winding of relay P4 and from battery through the winding of relaY 
P4K over conductor 361, No. ç back contacts of 
relay P4A, conductor 362 within bracket 143, con- 
tacts of relay SCK, conductor 363 within bracket 
143, No. 4 contacts of relay 4L, conductor 364, No. 
3 contacts of relay TE, conductor 368, No. 3 con- 
tacs of relay RTR, conductor 366 within bracket 
321, No. 3 contacts of relay CT2, conductor 367 
within bracket 308, No. 14 contacts of relay TCY, 
conductor 368, No. 8 contacts of relay TVIVI, con- 
ductor 370, No. 0 back contacts of relaY PTC, 
conductor 371, No. 8 contacts of relay PRI, con- 
ductor 372, No. I back contacts of relaY PA, 
conductor 373, and right-hand contacts of relay 
PT0 to ground. Should one of the relays 
PIK . . . P3K, for example relay P3K a]so oper- 
are in erroi, ielay X2P operates over a circuit 
extending from battery through the winding of 
said relay, No. 4 front contacts of relay P3K and 
No. 3 front contacts of relay P4K to ground, 
groun.ding, through its No. 3 contacts, conductor 
132 to operate relay AL which actuates an alarm. 
Relay P4 when operated, locks up over a circuit 
from battery through its upper winding and 11o. 2 
contacts, conductor 374, and No. 8 contacts of 
relay CK7 to ground. 
Relays C4A, C4B, and C4C then operate over a 
circuit extending from battery Chrough the wind- 
ings of said relays in pa.ralle], conductor 375, 
ifo. 2 .contacts of relay CR, conductor 375 within 
bracket 377, No. 4 contacts of relay P4K, con- 
ductor 370, No. 2 contacts of relay P4, conductor 
374, and No. 5 contacts of relay CK7 ¢o ground, 
and lock up a.round the contacts of relay P4K 
from couductor 376, through No. Il contacts of 
relay C4B to the ground on conductor 378. Relay 
PTC then operates over a circuit extending from 
battery through the lower winding of said retay, 
conductor 300, No. 24 contacts of relay TCY, con- 
ductor 301 within bracket 302, No. 12 contacts of 
relay C4A, conductor 363, No. 0 contacts of relay 
C4B, conductor 384, and No. 12 contacts of relay 
C4C to ground. Relays C4A, C4B and C4C make 
the appropriate connections to the punch mag- 
nets of the recorder to record the first line of the 
entry. When relay C4B operates, punch magnet 
AM0 operates over a circuit extending from 
battery through the winding of said magnet, 
winding of relay A0, conductor 400, ifo. 25 con- 
tacts of relay TCY, conductor 401 within bracket 
402, and 11o. 3 contacts of relay C4B to ground 
to record the digit "0" as the first digit of the 
line. Punch magnets FM0 . . . FlVI7 are con- 
nected through the windings of their associated 
relays FO ... FT, respectively, the group of con- 
ductors in the group G57, No. 48 ... No. 52 con- 
tacts of relay TCY, conductors in the group G58 
within bracket 403, No. 2 . .. No. 6 contacts of 
relay C4C, conductors in the group G53 within 
bracket 404, No. 7 . .. No. Il contacts of relay 
LIA, conductors in the group G60 within bracket 
123, No. 31 . . . No. 38 contacts of relay TVB, 
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No. 31 . . . No. 35 contacts of relay SB, and 
conductors in the group G61 within .bracket 33 
to contacts of relays F0 . . . F7 in the afore- 
mentioned Busch application of the outgoing 
5 sender which register the stations digit of the 
called station, as described in the before-men- 
tioned patent fo A. J. Busch. Punch magnets in 
the group FMO . . . FI7 are thereby operated 
fo record the stations digit registered in the out- 
I0 going sender as the last digit of the line. Simi- 
larly, punch magnets in the groups BM0... 
CM0.,. CMT, DM0... DMT, and EM0... EM7 
(hOt shown) are connected, through the wind- 
ings of their respective relays B0 . . . 
15 C0...CLD0...DTandE0...E7 (notshown) 
over similar circuits to contacts of the corre- 
sponding relays of the outgoing sentier which 
register (as described in the above-mentioned 
patent to A. J. Busch) the number of the called 
20 station, and combinations of these punch mag- 
nets are thereby operated to record the registered 
number of the called station. Relay A0 and 
re]ays in the groups B0 . . . 
D0...DT, E ...ET, andF0...F7 operatein 
25 series with the punch magnets operated, and the 
operated punch magnets and relays lock up 
through the No. I contacts of said relays, and 
respective contacts of relays PRI . . . PR3 fo 
ground. The relays in series with the punch 
30 magnets are checking retays to check that the 
proper number of punch magnets is operated. 
Contacts of these relays are so arranged that, if 
one and only one of the relays A0, AI and A2 
and two and only two of the relays in each of 
35 the groups B0 . . . BT, C0 . . . 
E0... E7 and F{}... F7 are operated, a circuit 
is ctosed for the operation of rilay CK. This 
circuit extends from battery through the wind- 
ing of said relay, No. 4 back contacts of relay 
40 TBLI, conductor 405, No. I contacts of relay PTS, 
conductor 4, No. 5 back contacts of relay Z2, 
11o. 3 contacts of relay W2, No. 2 back contacts 
of relay KD (or No. 5 front contacts of relay Z2, 
and No. 2 front contacts of relay KD, relay W2 
45 being operated when relays Z2 and KD are hot 
operated and relay W2 hot being operated when 
relays Z2 and KD are operated, aS described 
latir), conductor 47, No. 2 contacts of relays 
A0, AI, and A2, conductor 408, No. I back con- 
50 tacts of relay OTO, conductor 410, No. 2 contacts 
of relays B0 . . . BL C0 . . . 
E0... E7 and F0 ... FL conductor 41, No. 3 
front contacts of relay PTC, conductor 412, and 
the lowes contacts of any operated checking 
55 relay to ground. Operation of relay CK over this 
circuit checks that the ,proper number of punch 
magnets are energized and, as will be shown 
later, that the paper drum of the recorder has 
advanced from its position when recording the 
0 previous line. 
When relay CK operates, relay PTC is locked 
up by battery through its upper winding and No. 
contacts, and No. 2 contacts of relay CK to 
ground. Upon the operation of retay PTC, the 
65 paper-advance magnet PAlYI of the recorder and 
relay PA operate over a circuit extending from 
battent through the winding of magnet PAlYI, 
conductor 43, the winding of relay PA, No. 
front contacts of relay PTC, conductor 44 and 
70 No. 3 contacts of relay ON to ground. Magnet 
PAM does not advance the paper of the recorder 
upon operation but only upon release after opera- 
tion. Operation of relay PTC opens the short 
circuit around capacitor C2 which then charges 
$ from battery through resistor 11 @ and the upper 
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winding of relay PT0,. and. to ground through 
rsistr R,i I. Tlie chaxging current through the 
upper, w:inding of relày PT0 holds closed, for a 
rime, the right-hand contacts of said relay, but 
as. capacitor C2: charges, the charging cuzTent 
decïeases and the lèft-hand contacts_of.said relay 
aïe closed by battery through the lower winding 
ofsaid..ïelay, conductor 3:80, and No. 9 contacts 
of relay. ON to ground: A ciïcuit is thereby com- 
pleted from bttery thïough the windings of 
r.elays Pl.i, Pl2 and Pl3in parallel, conductoï 
41, No.2:contacts of relay. Pi, Nò. 4 contacts of 
relayCK, NO. 7 contacts of ïelay. PTC, conductor 
46, and the lef-hand contacts ofrelay PT0 to 
gz:ound,, oveï. which relays PRI, Pt2, and 
operate,, operfing the locking ciïcuits .of and ïe- 
leasing the operated punch magnets and theiï 
associsted:relsys. The delayed operation-of relay 
PT9 due to. the chaïging of capacitor C gives 
rime for the ooeïation of the punch magnets and 
their associated ïelays. 
When relay PTC operates, as descïibed above, 
the circuit of relay. PK is thereby opened and 
the latter relay relèased., lelay PA thon op- 
erates over a ciïcuit extending from battery 
through, the lower winding of said relay, con- 
ductor.. 417 within bïacket 377, No. 2 contacts 
of relay C4B, conductor 416 within bïacket 
No.. I. contacts. f relay P4, conductor 
contacts of. relay P4K;..conductor 
contacts of relay P3; conductor 423, No. .. con- 
tacts of.relay P3K, conductor 24, No. i back con- 
tacts of. relay P2, conductor 42, No. 2 contacts 
of.relay P, conductor 426, No. I back contacts 
of relaF li,.conductor. 427, No. 
PIK, No, I, contacts_of relay XP , conductor 428 
within .bracket i &.No. I contacts of relay X, con- 
ductor 419 within bracket I, NO. 2 back con- 
tacts of..zelay TEl, condùc£or 431 within bracket 
1,86; contacts oï relay OPé; .conductor 432 within 
bïacket _198, No. T contacts ofr.elay CKT, conduc- 
tor 4.a within bracket 160 No. 2 contacts of ïe- 
lay TCY, conductor 434: No. 7 contacts of relay 
Pl2, conductor 43, No. 9 contacts of relay TBLI, 
condnctor 16;.and.left-hand contacts of relay 
PTO. to ground and loc]s up.over a ciïcuit frein 
battery throughdts.upper winding.and No. 3 con- 
tacts, conductor 4-9:,and.[o. 6 contacts of ïelay 
OK toground, l%elay. Clé- opeïates over a ciïcuit 
extending_ ff.oto bstteïy thïough the winding of 
said.relay, No. IO.contact of relay C4B, conductor 
437. wthin, bzacket 877, No. 3 contacts of ïelay 
P4A, conductor 36, and No. 6 contacts of relay 
CK7 to gïound, opening the circuit of and re- 
leasing ïelays-C4A, CB and C4C. lela.y C4B, in 
ïeleasing, releases relay Clé. 
The zelease of the operated checMng.re!ays as- 
sociated w.ith the-operated punch magnets opens 
the circuit of. and zeleases relay CK, which ïe- 
leases. ïelays PTC' and PA and the.paper-advance 
magnet.PA-loE. In releasing, magnet PAM moves 
the paper tape. of the :ecorder to s, position foï 
ïecording. another line. By the release of. relay 
PTC, capacitor C2 is again short-ciïcuited and 
dischaïged and.relay PT[ again closes 
hand contacts. The ci:cuits are now ready for 
recording the next line. 
Subsequent lines o/ the entry 
Subsequent lines of the entry are recoïded in 
a ma:nner similaï to that alïeady described for 
the frst line. 
For the'second lineof the entry, relays PS and 
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described above for relays 
and C4C. lelay C3A connects-punch magnets 
of the recorder for .the second-or,"B" digit to 
contacts of relay Li] and punch magnets for 
the third or "C" digit te contacts of a relay .net 
shown fo record two arbitraïy digits indieating 
the numbeïing plan of the called station. Relays 
C3B and C3C connect punch magnets for the 
"D," "E," and "F" digits fo contacts of ïelay 
LID and LIC te record the office of the called 
line as registered by said latter relays. Punch 
magnet AM8 is again operated in the manner 
previously descïibed to.record "0" for the first oï 
"A" digit. Opertions subsequent fo recording 
are repeated, as described for the first line, the 
ïecorder tape being therebyadvanced to a posi- 
tion for recording the.next line. 
lelays P2, P2K, C2A, C2B and CC similarly 
opeïate for the t2zird line. RelaY C2A connects 
punch magnet of the ïecorder for the "B" digit 
to contacts of relays OFF0 . . . OFF4 fo record 
the oIfice number of the calling line registeïed 
by the latter relays, lelays C2A, C2B and C2C 
connect punch magnets of the-reeoïder for the 
"C," "D," "E" and "F" digits to contac_ts of 
lays TH0 . . . TH9 .... tIN0 .... tt'hT9 , TT ... 
TTg, and U0 .... U9 to ïecozd the thousands, 
hundreds, tons and units digits, respectively, of 
the number of the calling.line ïegisteïed by the 
latter relays. Punch magnet AM(l is again op- 
erated to record "'O'" for the first digit of the line. 
For the last liné. of the: entry, relays PI, PIK, 
CIA and CIB operate. Relay IA connecs 
punch magnets of the ecorder foï the "Bi' digit 
fo contacts of relaysNOB, OB8, 4T. and 2L fo re- 
coïd the digit "3" for a non-observed call. oï the 
digit "4" for an observed call. If relay OB8 is 
operated, punch magnet BM9 (hot shown) op- 
erates oveï conductor 440, No. 28 contacts of re- 
lay TCY, conductor 441 within bïacket 442, No. 
18 contacts oï relaF CIA,. conductor 443 .within 
bracket 44, and No. 6. cozztacts, of relaF OB fo 
gïound and punch magnet BM (hot shovn) 
operates over conductor 44, No. ai contacts of 
ïelay TCY, conductor. 
No. 7 contacts of relay. C lA, conduc£or 447 within 
bracket 444 and No.  contacts of relay OB8 to 
ground, recording the digit "4." If relay NOB is 
operated punch magnet BM.I. (hot shown) op-- 
eïates oveï conductor 49, No. 29 contacts-of, re- 
lay TCY, conductor 4 I. within bïacket 442., No. 
9 contacts of relay CIA, conductoï 42. within 
bïacket 44, 'No. 7 contacts of ïelay 
contacts of relay `NOB. fo ground, and punch 
magnet BM2 (hOt shown), opeïates, over conduc- 
for ., No. 30 contacts, of ïelay TCY, conductor 
,4 within bracket 442; No. 6 contacts-of relay 
CI2, conductor 55 within bracket 
contacts of relay JL, and No. 6 contacts of relay 
NOB fo ground, lelaF C I A also connects, punch 
magnets of the recoïdeï for the "C" digit te con- 
tacts of ïelays MB0... MBT. fo ïecord the mes- 
sage-index digit registered by said latter relays. 
Punch magnet DM] (hOt shovn) operates over 
eonductoï 49, No. 41 contacts.of ïelay TCY, con- 
ductor 47within bracket 458; and No. 3 contacts 
of ïelay C IB fo ground and punch magnet DM] 
(hot shown) operates oveï conductor 
contacts of relay TCY, conductor 41 within 
bracket 46, and No. 2 contacts of relay CIB fo 
gïound to ïeeord "0" for the "D" digit. 
lelay DTN operates over a ciïcuit exending 
from batteïy through the winding of said relay, 

P3K opera-te and cause the operation of relays conductor 462, No. 2 contacts of relay DTKA, No. 
C3/ , C3B" nd C3C in.a. manner."similar fo that T5 i contacts of retay TVM/, conductor 43, No. 4 
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back contacts of relay OTO, right-hand contacts 
of relay OTK, conductor 464, No. I- contacts of 
relay TCY, conductor 465 within bracket .08, No. 
. contacts of relay XTU, conductoï 46S within 
bracket 47, No. I contacts of relay CIA, No. 
contacts of relay CR, conductor 48 within 
bracket 70, No. 4 contacts of relay FIE, conduc- 
for  l, No. 2 contacts of relay IR, conductor 
No. 2 contacts of relay PI and thence over the 
locking circuit of relay Pi fo ground. 10 
Punch magnet EM4 (not shown) operates over 
conductor 4]-, No. 5 contacts of relay DTI, con- 
ductoï 4 within bracket 47, No.  back con- 
tacts of relay TN2, conductor 4]S, and No. I con- 
tacts of ïelay TA0 fo ground. Punch magnet 
EM (hot shown) operates over conductor 
No.  contacts of relay DTN, conductor 478 with- 
in bracket 4, No.  back contacts of relay 
conductor 4S0, and No. 4 contacts of relay TA0 
fo ground. These two punch magnets record the 20 
digit "'0" as the tens digit of the trunk number. 
Punch magnet FM0 operates over a circuit ex- 
tending from battery through the winding of 
said magnet, the winding of relay F0, conductor 
4Sl, No. ] contacts of relay DTI, conductor 
within bracket ], No. 2 back contacts of relay 
TNS, conductoï 6-% and No. 2 contacts of relay 
UA4 to ground. Punch magnet FIVI4 operates 
over a circuit extending from battery through 
the winding of said magnet, the winding of relay 30 
F4, conductor 4.% No. 10 contacts of relay DTN, 
conductoï 44 within bracket 4], No. 5 back 
contacts of relay TN.% conductor 4S, and No. 
contacts of relay UA4 fo ground. These two 
punch magnets record the digit "4" as the units 35 
digit of the trunk number. This completes the 
entry. 
Paper-agvance check 
Magnet PAC, when energized, draws its arma- 4o 
ture against a portion of the drum of the re- 
corder when there is a depression af every other 
line-position of the drum. If a depression is 
encountered, the contacts of said armature close. 
Each rime that relays operate fo connect punch 45 
magnets for recording, magnet PAC is energized. 
For example, when relays C.A, C.B, and 
operate for recording the second line of a four- 
line entry as described above, magnet PAC is en- 
ergized over a circuit extending from battery 
through the winding of said magnet, No.  con- 
tacts of relay PRI, conductor 380, No. 24 con- 
tacts of relay TDY, conductor $ 1 within bracket 
.2, No. 12 contacts of relay C.A, conductor 490, 
No. S contacts of relay C.B, conductor 1, and 
No. 12 contacts of relay C.C fo ground. The 
first rime magnet PAC is energized, the drum 
of the recorder should be in such a position that 
the armature of magnet PAC does not encounteï 
a depression in said drum and, therefore, does 
hot close ifs contacts. When relay PA then oper- 
ates, relay W2 operates over a circuit extending 
from battery through the winding of said relay, 
No. 2 normal contacts of relay Z2, No. 2 con- 
tacts of relay ZD, conductor 42, and No. - front 65 
contacts of rels, y PA to ground and locks up 
through its No. I contacts fo ground. The circuit 
of relay CK, which was traced above, is thereby 
completed through No. § back contacts of relay 
Z2, No. - contacts of relay W2, and No. 2 back 70 
contacts of relay KD. When zelay PA releases, 
relay Z2 operates over a circuit extending from 
battery through the winding and No. I normal 
contacts of said relay, No. 2 contacts of relay 
conductor 4.% and No. - back contacts of relay 
PA to ground and locks up through ifs No.  75 

front contacts, resistor I18, No. 2 contacts of 
relay ZD, and No. I contacts of ïelay V¢2 fo 
ground. Relay W2 is now locked up through 
No. 2 front contacts of relay Z2, No. 2 contacts 
of relay W2, conductor 493, and No. 3 back con- 
tacts of ïelay PA fo ground. 
Upon the release of relay PA and the paper- 
advance magnet PAM in series therewith, the re- 
cordeï drum should advance and when magnet 
PAC is again energîzed, ifs armature should en- 
counter a depression in said drum and close its 
contacts. Relay KD then operates over a circuit 
extending from battery through the winding o 
said relay, conductor 44, and the contacts oï 
magnet PAC fo ground and locks up through its 
No. I contacts over the operating path of ïelay 
PA fo ground. The operation of ïelay PA opens 
the locking path of relay W2, which is thereby 
released. The circuit of relay CK is now com- 
pleted through No.  front contacts of relay Z2, 
and No. 2 front contacts of relay KD. When 
relay PA releases, relays KD and Z2 release, 
restoring the circuits fo their original condition 
and the operations described above are repeated 
for succeeding lines recorded. 
If, howeveï, when magnet PAC is energized 
for the second rime, as described above, the re- 
corder drum bas hot turned from ifs original 
position, the armature of said magnet will hot 
encounter a depression in said drum and will hot 
close its contacts. Relay Z2 being operated, the 
circuit of relay CK will not then be completed. 
Pailure of relay CK to operate causes the opera- 
tion of relay TBLI, causing the making of a trou- 
ble record, as described ]ateï. If the recorder drum 
bas failed fo advance when relays KD, W2, and 
Z2 are all normal, the armature of magnet PAC 
when energized, encounters  depression and 
closes ifs contacts. Relay KD then operates, as 
described above, and relay Z2 hot being operated, 
the circuit of relay OE is hot completed, result- 
ing in the operation of relay TBLI and the mak- 
ing of a trouble record. 
After such a trouble record is made, relay TEY 
operates, as described later. If the trouble occurs 
with relays W2 and Z2 operated and relay KD 
hot operated, relay ZD operates over a circuit 
extending from battery through the winding of 
said relay, No. - front contacts of relay 
50 No. - back contacts of relay KD, conductor 
No.. normal contacts of relay TPC, conductor 
, and No. 2 front contacts of relay TEY to 
ground, and locks up through ifs No. t contacts. 
conductor 497, and No. 2 contacts of relay TBLI 
55 to ground, opening the locking circuit of and 
releasing relay Z2. The circuit of relay CK is 
then completed through No. 5 back contacts of 
relay Z2 and No. - contacts of relay W2. This 
permits the recorder circuits fo continue normal 
60 operation after the trouble record is ruade. 
If the trouble occurs with relays KD and Wç 
operated and relay Z2 not operated, relay ZU 
operates over a ch'cuit extending from battery 
through the winding of said relay, No. 4 back 
contacts of relay Z2, No. - front contacts of relay 
KD and thence over the circuit traced for relay 
ZD to ground and locks up through 
contacts, conductor 4S, and No. 2 front contacts 
of relay TBLI to ground, operating relay Z2 over a 
circuit extending from battery through the wind- 
ing and No. I normal contacts of said relay, No. 
2 contacts of relay W2, and No. 2 contacts of relaY 
ZY fo ground. The circuit of relay CK is then 
completed through No.  front contacts of re]ay 
Z2 and No. 2 front contacts of relay KD fo allow 
the recorder fo continue normal operationç 
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Ieease of truncidentifier, transverter an " 
recorcer 

When relay PIA operates after the recording 
of the last line of the entry in the mariner de- 
scribed above for relay P4A, relay PIB operates 
over a circuit extending from battery through the 
winding of said relay, conductor 500 within- 
bracket 377, and No. 2 contacts of relay P|A to 
ground. Relay DS thon operates over a circuit 
extending from battery through the winding of- 
said relay, conductor §0f, No. 2 contacts of relay 
RCK, conductor 502, No. 9 contacts of relay TC¥, 
conductor 503 within bracket 02, No. 3 contacts 
of relay PIB, conductor 504 witbAn bracket. 377, 
No. 5  contacts of re]ay TEl, conductor 505 within. 
bracket 55, and No. 2 contacts of relay TEP'to- 
ground and locks up-around the contacts of relay 
RCK through its 17o. | contacts. Relay DS,. at 
its No. 4 contacts, opens the circuit of the lower. 
winding of relay DTK and, at ifs No. 3 contacts, 
grounds the upper winding of the latter relay: 
When the talking charge relay of the trunk oper- 
ores, as described in the aforementioned patentto 
A. J. Busch, the circuits of relays DTK andRCI. 
are thereby opened and said relays released 
closing a circuit from battery through the wind- 
ing of relay RD, conductor 507, No. | contacts 
of re!ay RCK, conductor 500, No. 5 contacts of. 
relay DS, conductor §0, 17o. 3 contacts of retay 
DTKA, conductor 5, right-hand contacts of. 
relay DTK, conducçor34, No.  contacts ofrelay 
PTS, conductor 345, and ,bock contacts of relay 
XTC fo ground, over which relay RD opoto-tes. 
locking up throuh its No. 9 contacts; conductor 
275, 17o.  contacts of relay ONI, conductor 5, 
No.  bock contacts of relay TNT, conductor 3; 
and No.  contacts of relay TA0 fo ground. Relay 
ID opens the circuits of and releases the operated 
relays of the trunk identifier, releasing, in turn; 
relay I1% of the transverter. Relay RL of the 
transverter thon operates over a circuit extending 
from battery through the winding of said relay, 
No. 3 contacts of relay XRL, conductor 5   within 
brackets 55, and 5, 17o. 6 contacts of relay 
TRZ, No. 3 bac contacts of relay TRV, conduct- 
or 55, No.  contacts of relay TVT3, No. 5 con- 
tacts of relay TVTI, conductor 437 within 
bracket |08, No. 3 bock contacts of relay TRS|, 
ï;o. 5 contacts of relay PS, No.  bock contacts of 
relay I1%, conductor 5|7 within bracket |77, No. 
 contacts of relay XTK, conductor 5 0 within 
bracket 77, and bock contacts of relay T -IçK, 
to ground. Re!ay RL opens the circuit of and 
releases the preference relay TPO which, in turn, 
releases the cormector relay TCY. The operated 
relays of the recorder circuit are thereby released, 
relay ONI being the last to release, which re- 
stores the recorder fo normal. 
A false ground on the operating path of relay 
tL will operate said relay, releasing the recordm- 
premature]y. Should that occur, retay XRL 
operates over a circuit extending from battery 
through the upper winding of said relay, conduc-. 
ter 52, %o. 3 contacts of relay TBC3, conductor 
2, and No. 3 front contacts ofrelayRLtoground 
and locks up through ifs lower winding and No; 
 contacts, conductor 0 within bracket |7|, No 
 contacts of relay TRB, conductor 522 within 
bracket 523, and 17o. 2 normal contacts of relay 
TM to ground. Relay XRL opens the circuit of 
and re]eases re]ay RL and actuates an alarm. 
When relay RL operates, ground is cormected 
through No. 3 contacts of said relay, conductor 
2| within.bracket  77 und No. 5 contacts of retay 

SC tu conductor, 524 within bracket 99 to the out- 
goingsender, which causes said sender to remove 
ground from conductors D. and  | within bracket 
99i Relay SS|, SA, SB and SC are thereby re- 
leased, releasing in turn relays TVA, TVB and 
TVC. The transverter is thereby disconnected 
from the sonder and restored to normal. 
Two-line enry 
10 If retay 2L of the transverter operates in the 
manner previously described when the transvert- 
er is  connected to an outgoing sender, a two-line 
entry-is thereby indicated. Relay TVB does 
not-then: operate, as previously mentioned. The 
15 operation of the transverter is then similar to 
that already described fora four-line entry but 
relay TVB» hot being operated, the information in 
regard, fo the catled station is hot registered in 
the transverter. The translator is selected and 
the directory number of the calling station ob- 
tained in the same manner as described above 
for the fourline entry. The recorder is also 
selected and. connected to the transverter as pre- 
viously described, However, when relay TP9 oper- 
ates, relays P and PK operate instead of relays 
P4 and P4K, over a- circuit extending from bat- 
tery through the lower windin of relay P and 
from battry through the winding of relay PK 
over conductor-524, No. 3-bock contacts of relay 
PA, conductor 525, No. 3. contacts of relay 
and thence over the circuit previously traced for 
the operation of relays P4 and P4K to ground. It 
w-fil berememberd that. relays P2 and P2K con- 
trolled therecording of the third line of the four- 
line entry. The first line now recorded for the 
twoline entry is  therefore similar fo the third 
line of the four-line entry. When this line has 
been recorded, in the manner described for the 
four-line entry, relays PI and PK operate as 
previously described and cause recording of the 
last line of the two-line entry similar to the last 
line-ooE the four-line-entry. However, for the 
seconddigit of this line, punch,magnet BM@ (hot 
shown) eperates over conductor 440, No. 28 con- 
tacts- of retay TCY, oonductor 44| within bracket 
442,.No. | contacts'of' relay CA, conductor 
within .braclçet 44, and No. 7 contacts of relay 2L 
fo round, while punch magnetBM (hot shown) 
operates-over conductor 459; No. 29 contacts of 
relay TCY, conductor 45| within bracket 42, 17o. 
9 contacts of. relay CA, conductor 45 within 
bracket 444; and. No,  contacts of relay 2L fo 
ground« These mag.nets record the digit "1" as 
he seconddigit-of the line. 
Therelease of the-trunk identifier, transverter, 
and recorder takes place as previously described 
for ¢he four-lineentry. 
lecordng time o/answer 
When- a- called party ansxvers a call, the charge 
relay of the.trunk over which the call is made 
operates: ir. the usual manner and closes a cir- 
clair 2or the' operation, of one of the relays 
TT{} .... TTg-o the-trunk identifier. Assum- 
ing; asbef0re, that the trunk involved in the call 
is trunk {}4: relay TT0 operates over the circuit 
previouslF tracedto conductor 390within bracket 
2; thence hraugh" the trunk and over conduc 
for . within' bracket 59, No. 3 back contacts 
of relwy TN2; condUctor 3, No. 2 contacts of 
relay CHB, conductor 2ï2; No. } contacts oî 
ela PTS, conductor 2, No. 6 contacts of relay 
R; No.  contacts of relay MBA, and No. 0 nor- 
mal contacts-of relay MBAR to ground. This 
assumes that the- trunk, identifier is hot in use. 
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If the trunk identifier is in use, relay CI-LB is 
operated, as previously described, and the record- 
ing of the answer entry awaits the release of said 
relay. Upon the operation of relay TT0, the 
trunk is identified, in the manner already de- 
scribed, by the operation of relays TT0, TL0, 
TA0, UX4 and UA4. 
Relay IP of the recorder then operates over  
circuit extending ïrom battery through resistor 
Rg, No. 6 contacts of relay UA4, conductor 325, 
No. 2 back contacts oï reluy TNL conductor $26, 
NO. 3 back contacts oï relay TVMI, conductor 
532, and the winding oï relay IP to ground. If 
should be observed that relay IP, in operating, 
opens the operating circuits oï relays TP0 . . . 
TPX, which are used, as previously described, 
ïor connecting the recorder to record initial en- 
tries, oï relay HP, which is used as described 
later, ïor recording hour entries, and of relay 
MTP, which ,-'s used ïor connecting the recorder 
to the toaster timing circuit. None oï these 
relays may, thereïore, operate after relay IP 
operates. But relay IP cannot operate iï reluy 
TVMI is operated, which is tl]e case when the 
recorder is recording an initial entry. A re- 
corder in use is therefore protected against in- 
terference, and an order oï preïerence is es- 
tablished ïor the various types oï entry by the ar- 
rangement oï relays TP(}--TPX, IP, HP, and 
MTP, should the recorder be in demand for two 
types of entry at the same rime. 
Relay IP, in operating, closes a circuit from 
battery through the winding of relay IPA, con- 
ductor 533, No. 8 contacts of relay ONI, No. I 
front contacts oï relay IP, and No. I back con- 
tacts of relays HP, TPX--TP0, and MTP to 
ground and locks up through its No. I contacts, 
conductor 534, No. 2 contacts oï relay RD: con- 
ductor 535, No. I ïront contacts ofrelay IP, and 
No. I back contacts oï relays HP, TPX--TP0, and 
MTP to ground. Relay ON operates over a cir- 
cuit extending ïrom battery through the winding 
oï said relay, conductor 536, No. 5 contacts oï 
relay TBLI, conductor 531, and No. Il contacts 
oï relay IPA fo ground. The polarized relay 
OTK operates to close its leït-hand contacts over 
a circuit extending from battery in the trunk 
over conductor 330 within bracket 299, No. 15 
contacts oï relay TLg, conductor 331, No. 8 con- 
tacts oï relay UA4, conductor 538, No. 6 back 
contacts of relay TN1, conductor 540, No. 5 con- 
tacts oï relay DS, conductor 541, the winding oï 
relay OTK, conductor 542, No. 9 contacts of 
relay HPA, resistor RI1, conductor 543, No. 8 
contacts oï relay ON, and No. 4 normal contacts 
oï relay RD fo ground to check the continuity oï 
conductor 330. Relay DTK then operates ïrom 
battery in the trunk on conductor 346 v¢ithin 
bracket 299, 17o. 5 contacts of relay TL0, con- 
ductor 341, No. I contacts oï relay UA, conduc- 
tor 345, No. 6 back contacts of relay TN4, con- 
ductor 350, No. I back contacts oï relay TVM, 
conductor 54, No. 12 contacts oï relay Il=A, con- 
ductor 335, lower winding oï relay DTK, con- 
ductor 336, No. 4 contacts oï relay DS, conduc- 
tor 331, and No. 8 contacts of relay IPA to ground, 
completing a circuit from battery through the 
winding oï relay DTKA, conductor 341, No. 4 
back contacts of relay TPC, conductor 342, No. 5 
contacts of relay OTO, leït-hand contacts of 
relay OTK, No. 5 contacts oï relay IPA, con- 
ductor 343, leït-hand contacts oï relay DTK, 
conductor 344, No. 5 contact oï relay PTS, con- 
ductor 345, and back contacts oï relay XTC to 
ground, over which reluy DTKA operates and 
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locks up through ifs No. 4 contacts, and No. I 
contacts of re]ay ON to ground. Relay UL op- 
erates over a circuit extending from battery 
through the upper winding of relay UX4, No. 5 
5 contacts of relay UA4, conductor 322, No. 4 back 
contacts of relay TN5, conductor 323, winding of 
relay UL, No. I contacts of relay ON, and No. 4 
normal contacts of relay ID fo ground. 
lelays DT and M now operate in parallel 
10 over a circuit extending from battery through 
the wlnding of relay M, conductor 54, No. S 
contacts of relay IPA and from battery through 
the winding of relay DTN, thence over conduc- 
for 45, No.  contacts of relay DTKA, contacts 
15 of relay UL, conductor 541, No. 2 contacts of 
relay IPA, conductor 545, No.  contacts of relay 
LC, conductor 550, and No.  contacts of relay 
C t0 ground. Punch magnet AM (and relay 
A) operates over a circuit extending from bat- 
20 tery through the winding of said magnet, the 
winding of relay A, conductor 55, and No. 9 
contacts of relay M to ground. This records "1" 
for the first digit of the line of the entry. 
Operation of relay M grounds the switch arms 
25 of the No. 4 and No. 5 arcs of the rotary switches 
HS, TS, and US. The terminals of these arcs 
are connected to punch magnets of the groups 
BMO--BM1, CMO---CM1, and DMO--DMI. The 
switch arms are continually set to the current 
S0 rime by a clock mechanism in the master tirning 
circuit, switch ttS indicating the hundreds digit, 
switch TS the tens digit, and switch US the units 
digits of the number oï six-second periods elapsed 
since the beginning of the current bout. When 
S relay M operates, thereïore, punch magnets of 
the grounps BM0BM1, CM0CML and DM 
DM1 are thereby operated to record the current 
period as indicated by said switches. 
Relay DTN connects punch magnets in the 
40] groups EM0--EM1, and FM0--FM1 to the relays 
of the trunk identifier to record the trunk hum- 
ber, as lready described. This completes the 
entry. ' 
The paper-advance magnet PAM operates and 
45 releases to advance the recorder tape in the 
manner already described ïor the initial entries. 
When relays PT0 and PR2 have operated, as 
previously described, relay LC operates over a 
circuit extending from battery through the wind- 
5O ing oï said relay, conductor 552, No. 0 contacts 
oï relay IPA, conductor 553, No.  contcts of 
relay TVM, conductor 554, No. 2 contacts of re- 
lay PTC, conductor 434, No. I contacts oï relay 
PR2, conductor 435, and left-hand contact of 
55 relay PT(} to ground, and locks up from con- 
ductor 553 through its No.  front contacts to 
ground, opening the circuit of and releasing re- 
lay DTN and M. Relay LC also connects ground 
tbn-ough its No. 5 contacts and conductor to the 
60 upper winding of relay DTK. This winding bas 
a low reslstance, and the resistance of relay DTK 
is thereby so reduced that a relay in the trunk 
in the operating path of relay DTK is released, 
removing ground ïrom conductor 300 within 
65 bracket 299, thus releasing relay DTIç. Relay 
DS operates over the circuit previously traced 
ïor the operation oï said relay, and relay RD 
then operates over a circuit extending from bat- 
tery through the winding of said relay, No.  
70 contacts of relay RCK, conductor 508, No. 5 con- 
tacts of relay DS, conductor 510, No. S contacts 
of relay DTKA, conductor 511, right-hand con- 
tacts of rely DTK, conductor 44, No. 8 con- 
tacts of relay PTS, conductor 345, and back con- 
75 tacts of relay XTC to ground, releasing relay TT0 
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:ànd, in turn, the operated relays of the trunk 
identifier-and the recorder, which-is now free fo 
b used in connection with other entries. 
Recorcling rime of clisconnect 
When disconnection takes place, ground is 
again connected by the trunk fo conductor 300 
within ,bracket 29 and the operations described 
for recording the rime 0I answer are repeated, 
recording :a similar entry, the carrent rime re- 
corded therein being, however, the rime of dis- 
-connection. If, however, disconnecti0n is not 
caused by the calling party but is due fo rime- 
out of the trunk, ground is connected by the 
trunk t0 conductor §88 within bracket .299. 
lay OTO then operates over a circuit extendLug 
'frorn battery through the winding of said relay, 
conductor 886, No.-9 contacts Of relay IIPA, con- 
dlctor 642, the winiling of relay OTK, conclue- 
for 64 I, No. 6 contacts of relay DS, conductor 
540, 17o.  back contacts of relay TNT, conductor 
538, No. 8 contacts of relay UA4, conductor 557, 
and No. 28 contacts of relay TLD fo said ground 
on conductor 558. Punch magnet AMI} thon op- 
erates over a circuit extending from battery 
through the winding of said rnagnet, the wind- 
ing of relay Ai}, conductor 4Pi}, No. 4 contacts of 
relay M, conductor 56i}, and No. 2 contacts of 
relay OTO fo ground. Punch magnet A1VI2 op- 
erates over a similar parallel circuit. The three 
operated punch magnets A1VIS, AMI and AM2 
rnake three depressions in the recorder tape 
which do not represent a digit but indicate that- 
disconnection took place as a result of tirne-out, 
so that, in cornputing the charge for the call, the 
rime-out perlod rnay be deducted frorn the 
elapsed conversation rime. If will be rernem- 
:bered that relay CE: operates in a checking cir- 
cuit which extends through contacts of all the 
relays associated with the punch rnagnets and 
that said circuit is norrnally closed only if one 
and only one of the relays Ai}, A! and A2 is 
operated. The checking circuit norrnally extends 
through 17o. ! .back contacts of relay OTO, 17o. 
2 contacts of relays A! and A2, and 17o. ! con- 
tacts of relay A. 17ow, however, it extends 
through 17o. ! front contacts of relay OTO, No. 
3 contacts of relays A! and A2, and 17o. ! con- 
tacts of relay Ai} and is closed when all of re- 
lays AI},.AI, and A2 are operated. 
tecoring hour entry 
Every hour on the hour, the rnaster timing 
circuit grounds conductor 5! fo the recorder, 
operatlng-relay C which locks up through its 
No. 8 and No. 4 contacts and No. 2 contacts of 
relay Ci fo ground. Relay C causes the tirne- 
indicating switches .IIS, TS, and US fo advance. 
When the switches are set fo the hom-, relay 
IISA operates over a circuit extending frorn bat- 
tery through the winding-of said relay, conduc- 
for 562, No. 5 back contacts of relay HPA, con- 
ductor 563, the No. 3 arc of switch US, the No. 
! arc of switch TS, the No. 3 arc of switch ]IS, 
No. ! contacts of relay C, conductor 
contacts ïf relay RNT, conductor 565 within 
bracket 566, and No.  normal contacts of re- 
lay NS fo ground, and locks up through its No. 
S contacts, conductor 567, No. 5 back contacts 
of relay PTS, conductor 5S$, No. 2 back contacts 
of relay DS, and No.  normal contacts of re- 
lay TEX fo ground. If the recorder is idle or 
when if 'becomes idle, relay IIP operates over a 
circui extending frein battery through reSïstor 
RIg, o. 5 contacts of relay HSA, conductor 
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winding of relay HP, and No. 3 contacts of re- 
lay..IP fo .ground-and locks up through ifs No. 
$ front contacts -ground. Relays I-IPA thon 
operates over a circuit extending from battery 
5 through the winding of said relay, conductor 
51, No. 9 contacts of.relay O17, No. ! front con- 
tucts of relay HP, and No. ! back contacts of 
ïelays TPX--TPO, .and MTP to ground and 
locks up through its No. 6 contacts, conductor 
10 .572, No. 3 contacts of relay RD, conductor 
No. ! front contacts of relay HP, and No.-$-back 
contacts of relays TPX--TPO, and MTP 
ground, c]osing a circuit ïrOM )attery thzough 
h winding of relay ON, conductor 536, and 17o. 
1 $ .contacts of relay HPA fo ground over which 
relay-ON operates, in turn operating relay 
as previously described. 
lelays HR! and HR2 operate over a circli 
extending from battery through the windings:of 
20 said .relays in paralle!, conductor 874, No. 
back contacts of-relay TPT, No. | contacts of 
relay HPA, conductor 875, No. 3 contacts  of re- 
lay LC, and No. | contacts of.relay ON fo ground. 
elay HRI actuates puneh magnets of :the 
25 corder for the A, B, C, and D digits fo record 
the digits "2810." Punch magnet AM2 operatës 
over a circuit extending from battery through 
the winding of said magnet, the winding 
relay A2, conductor 576, and No. 9 contacts.of 
30 relay HR| fo ground,and punch magnets BM|, 
BML CM, CM|, DM4, and I)M7 operate over 
similar circuits fo record said digits. 'Relay 
HR2 connects punch magnets for the E-and .F 
digits fo .the toaster timing circuit fo rec0rd 
35 .in a similar manner the nmnber Of the carrent 
hour. 
When .relay CI operates in the manner .previ- 
ously descrlbed, relay HiC3 operates over a-cir- 
cuit extending frorn battery through resiStor 
40 R2i}, the winding of said relay, conductor 
No. 3 front contacts of relay CK, conductor 
and No.  contacts of relay ]m| (or No. 7.con- 
tacts of relay HR) to ground, and locks up 
through ifs No.  front contacts toground. This 
45 relay remains locked up during the .hour .until 
relay C again operates when relay I-1R3 is 
shunted down by a circuit extending from bat- 
tery through resistor R29, No. 3 arc of switch 
HS, No. | arc of switch TS, No.  arc of switch 
50 HS, No. |.contacts of relay C, conductor 
No. ! contacts of relay I¢NTI, conductor 
within bracket 66, and No. $ normal contacts 
of relay.-NS fo ground. 
The paper-advance magnet PAM, and relays 
55 PA, PTO, -PR|, PR2, .LC, DS, and RI) o.perate, 
releasing he operated punch magnets-and re- 
Iays of the recorder (excepting relay I-I1%3), as 
previousy described. When the paper-advance 
rnagnet PAM releases, it advances the recorder 
60 tape fo a position for recording another line. 
Troubl entries 
Provision is made, as previously mentioned, 
for recording special entries on the recorder ape 
65 if trouble is encountered in the operation df 
 the recording circuits. On an initial entry, ff 
relay CK fafls to operate in the manner previ- 
Ously described when the timflg relay PT0 Closës 
its left-hand contacts, re!ay TBL! operatesover 
î0 a Circuit extending from battery through the 
winding 0fsaid relay, conductor 6'89, No. 8 con- 
 tacts of relay ATS, conductor 5|,-No. 6 c-on- 
acts Of relay CK, conductor 602, No. 4 c-on- 
facts of relay PR|, eonductor 6i}, No..7-con- 
75 acts of r¢lay P-TC, conductor 4|6, and léft- 
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hand contacts of relay PT0 fo ground, and locks 
up through ifs No.  contacts fo the same ground 
on conductor 6{}. lelay TBT, then operates 
over a circuit extending from battery through 
the winding of said relay, conductor 6{}4 with- 
in bracket 8{}, No. 2 contacts of relay TCY, 
conductor 6{}8, No. 8 front contacts of relay 
TBT, conductor 46, and left-hand contacts 
of relay PT{} fo ground, lelay TBT, opens the 
circuit of and prevents the operation of relay 
LC, preventing the release of the recorder, le- 
la:/ PTC is locked up over a circuit extending 
from battery through lower winding and No.  
contacts of said relay, and No. 7 contacts of 
relay BTd to ground, lelay TBT, also closes a 
circuit extending from battel'y through the 
winding of relay TIZ, No. 2 contacts of relay 
TRV, conductor 6{}6 within bracket 506, No.  
back contacts of relay TE, and No. 2 contacts 
of relay TBT, fo ground over which relay TIZ 
operates, and locks up through ifs No. 5 con- 
tacts, No. 4 contacts of relay TEC, conductor 
6{}7 within bracket {}8, and No. 4 contacts of 
relay CK7 fo ground, lelay TIST then operates 
over an obvious circuit. As previously men- 
tioned, relay TIZ actuates the toaster test frame 
fo make a record of the trouble encountered. 
When this has been done, the toaster test frame 
grounds conductor 608, operating relay TIB 
which loc'ks up through ifs No. 2 contacts and 
No. 2 contacts of relay TRST fo ground, le- 
lay TRBA operates over and obvious circuit ex- 
tending from battery through the winding of 
said relay, No. 5 back contacts of relay TEP, 
conductor 610 within bracket 217, No. 5 front 
contacts of relay IKA, conductor 6il within 
bracket 217, No. 3 front contacts of relay TRZ, 
No. I contacts of relay TRBA, conductor 612 
within bracket 506, No. 4 contacts of relay P5 
or No. 2 contacts of relay TISI, conductor 613 
within bracket 506, and No. 4 front contacts 
of relay TPBA fo ground, lelay TE operates 
over a circuit extending from battery through 
the winding of said relay, conductor 614, No. 5 
back contacts of relay PIA, conductor 615, No. 
I front contact of LP, conductor 616 within 
bracket 175, No. 6 back contacts of relay XTK, 
conductor 619 within bracket 217, and No. 2 
contacts of relay TEC fo ground, and locks up 
through ifs No. 5 contacts and No. I front con- 
tacts of relay LP to the saine ground. The No. 
4 contacts of relay TE open the locking circuit 
of and release relay TRZ which releases re- 
lay TRST. By the operation of relay TE, a 
circuit is completed from battery through the 
winding of the paper-advance magnet PAM, 
conductor 413, the winding of relay PA, con- 
ductor 414, No. 15 contacts of relay TCY, con- 
ductor 617 within bracket 308, No. 5 contacts 
of relay CT2, conductor 618 within bracket 175, 
and No. 6 contacts of relay TE fo ground over 
which said magnet and relay operate. The No. 
4 contacts of relay TE complete a circuit for 
relay CK from conductor 184 through said con- 
tacts, conductor 620 within bracket 506, and 
No. I back contacts of relay TEP fo ground. 
Relay CK, therefore, operates and causes the 
advance of the recorder tape, as previously de- 
scribed. Operation of relay CK opens the lock- 
ing circuit of and releases relay TBII which, 
in turn, releases relay TBL. When relay CT2 
operates in the manner previously described, 
the paper-advance magnet PAM is thereby re- 
leased, advancing the tape of the recorder. 
Relay TEl then operates over a circuit extend- 
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ing Irom battery through the 1ower winding of 
said relay, No. 1 back contacts of relay TEIA, 
conductor 621, No. 2 contacts of relay TE, con- 
ductor 365, No. 3 contacts of relay RTI, conduc- 
5 tor 366 within bracket 321, No. 3 contacts of re]ay 
CT2, conductor 37 within bracket 3{}8, No. 
contacts of relay TCY, conductor 368, No. 8 con- 
tacts of relay TVM, conductor 370, No. 6 back 
contacts of relay PTC, conductor 371, No. 5 con- 
10 tacts of relay Pll, conductor 372, No. I back 
contacts of relay PA, conductor 373, and right- 
hand contacts of relay PT0 fo ground, and locks 
up through its upper winding and No. 3 contacts, 
conductor 374, and No. 5 contacts of re]ay CK7 
15 fo ground, operating relays TEA and TEB over a 
circuit extending from battery through the wind- 
]ngs of said relays in parallel, conductor 622 with- 
in bracket 467, No. I back contacts of relay XTK, 
conductor 623 within bracket 175, No. 3 contact 
20 of relay TEIA,.No. I contacts of relay TEl, con- 
ductor 6, No. 8 contacts of relay CKT, conductor 
250 within bracket 156, No. 2 contacts of relay 
DNKI, conductor 624 within bracket {}25, and 
No. 5 contacts of relay TCY fo ground. 
25 Relays TEA and TEB ground the windings of 
punch magnets AM2, BMI, BMT, CM0, and CM7 
fo record the digits "287 '" as the first three digits 
of the line and of punch magnets FM4 and 
fo record the digit "0" as the last digit of the line. 
30 These digits indicate that trouble occurred in 
recording the previous line of the record. 
For the fourth digit of the line, the winding 
of punch magnet DM4 (not shown) Ls connected 
over conductor 456, No. 4f contacts of relay TCY, 
5 conductor 457 within bracket 458, No. 7 back 
contacts of relay PIB, No. 7 contacts of relay 
TEB to ground, and the winding of punch mag- 
net DM7 is connected over conductor 46{}, No. 42 
contacts of relay TCY, conductor 41 within 
40 bracket 458, No. I back contacts of relay P lB and 
No. 8 contacts of relay TEB fo ground, if relay 
PiB is hot operated, fo record the digit "0." This 
will be the case when the trouble occurs on any 
line of the entry except the last. However, if the 
trouble occurs on the last line of the record, re]ay 
PIB is operated, as previously described. The 
windings of punch magnets DM0 and DM2 are 
then connected to ground through No. I and No. 
front contacts of relay PIB and No. 7 and No. 
e contacts o:[ relay TEB to record the digit "2." 
The fifth digit recorded in the line will be the 
number of the line of the entry. For example, if 
the trouble occurs on the first line of a four-line 
entry, relays P2A and 2L are hot operated. The 
 winding of punch magnet EM0 is then grounded 
over conductor 626, io. 33 contacts of relay TCY, 
conductor 627 within brackets 403 and 628, No. 
contacts of relay P2A, conductor 630 within 
bracket 377, No. 2 back contacts of relay 
{0 and No. 6 contacts of relay TEB to grmmd, and 
the winding of punch magnet EiYll is grounded 
over a simflar circuit. These two punch magnets 
record the digit "1" as the fifth digit oî the line. 
However, if the trouble occurs on the first line 
6 of a two-line entry, relays 2L and P2A are oper- 
ated. The winding of punch magnet EM0 is then 
grounded over conductor 626, No. 33 contacts of 
relay TCY, conductor 627 within brackets 403 
and 628, No. 2 contacts of relay 2L, conductor 
0 631, No. 2 contacts of relay P2A, conductor 63{} 
within bracket 377, No. 2 back contacts of relay 
PIB, and No. 6 contacts of relay TEB to ground 
and the winding of ptmch magnet E-VII is simi- 
larly grounded, recording the digit "1." 
 When relays TEA and TEB operate, relay PTC 



.Olaerates :oer :.a ¢ircuit.-extending :from .attery 
hrough the lov¢er 'wlndiug of said relay, Con- 
dr.$Sfi,:No..2:conçaets:of :elay T.CY, conduc- 
r: .within.braket 2,-No.-: contact_of elay 
, condncor - 2,. an. No. 
.T :t0 ground. .A-normal number of 'pUnCh 
mae being .operated, relay CK and elays 
P, "PR, ad FRS :operate-normally as.previ- 
.ously descrihed, oeng the locng circuit 
:adTeteasing relay TBL. Rela,y EIA'then o- 
erates over a circuit extendg from hatry 
¢hroh e tower windg of said relay, o. 
ontcontts of relay TEl, conducr-[ with- 
in act teS, contac of relay PO ], conductor 
a2 with hracket [8, No. 
.CK, ..cenducr  with hraket 8, No. 
ontac. of relay TCY, conductor $, No.  con- 
tacts of !'elay .:PR2, conductor =, No. S back 
-conac of relay L [,'conductor   , and left- 
ha,nd contacts of relay PTfi 
up :through ifs upper windg and No. 2 con- 
taC,'coaductor a, and No.  contacts of relay 
CK to-gr0und. Relay [A opens .the circuit 
of canal :releases relays TEA and TEB which .re- 
lease.the operated punch.mnets. 
Whençrela-y A thereupon:releases, reluy TRC 
_operates ..over a circuit .extenng from battery 
through ,the-windg and .No.  normal contacts 
of said .relay, No.- contacts of rely GT, con- 
ductor , No.  contacts of rely C, conductor 0 
.wi.thin..bracket fi, No. a front contacts.of.re- 
:lay [., conductor , No. [ baek..contac of re- 
.lay,E, conductor-aB .within bracket [, No. 
ba-contacts, of-relay TAL [, No.-  back contacts 
-of-relay TM3, .conductor  :within bracket 
-N0..[ .¢ontac of.relay TBL, ¢onductor ., No. 
[ ont contacts .of relay TE[A, conductor 2, 
o.2-confacts of-relay TE, :conducr 3, .No. 
contacts of relay , conductor thin 
bracket 2[, No. a contacts of .reluy CT, con-:40 
-ductor 7 -within hracket 8, No..[. :contacts 
-of-relay TC4, .conductor 8, No. 8 conta:cts of 
reluy M, conductor -:Tfi,-No.  .hack contacts 
of xelay .PTC, conductor ail, No.  contacts 
-ofrelay:PE[,'conductor 2, No. [.back contacts 45 
of. rela,y_PA, conductor ], .and .ight-hand.con- 
¢ac-of:relay PT ¢o »grod. Rely C opens 
the .circt of .and -releases relay TS [ which, in 
¢un,-relses ¢he connector relays TVA, B, 
and TVC, doeting the transveter from 50 
¢he ouog sender. 
Second riàl "th nw transverter 
When .rèluy  opates, as descAbed =above, 
1 :No.  .contacts grod-t nding-of relay 55 
T. This relay .does hot operáte,-however, as 
its .wlnoEng is short-circuited .through its No. 
back contacts and No. 4 contacts of rely GT 
by the gr0d otoE conducZor . hen relay 
TVC releuses .this short-circui.t is »ened and 60 
relay A operates over an obvioas cïrcuit. Re- 
lay , in .operatg, also opens the short-cir- 
cuit:around the nding of relay CB[,pemitting 
sid reluy o operate. Operation of _relay CB[ 
opens_fhe 10king ccuit of :relays CB2 . .. CBX 65 
-and eases said relays. -ConduCtor  within 
bracket  from the outgoing sender is now 
connecd :through No.  contacts of relay .SA, 
conductor ,. No.  coatacts of reluy TC, No. 
hack ctacts'of elyZ, No.-2back-eontacts of e- 70 
 S, No. [ coatacts of elay T, conductor 
, No. 4 .front contacts of relC CB-[, and 
 baCk contC¢s of .elay CB2 to ;the di 
rela,y TS2, associed wiih :another =transevter 
:cotor,-ich .is theby-opa o -cnneet 75 

the :outgoing-sentier fo an(thër tranSverter :£or 
a. sêcnd-ial. -Relay 2TR :of :said .otlïer 
.verter-olocrates :over the'condUctor of saîd0ther 
tl"ansgerter :c0rreSloonding to conductor !  àïd 
he -No. contacts .of the elay :correslo0nding 
:to :relay TVA, .çonductor .! I- '(which is raulti- 
plied to..said "retay) 'and .No. :2 font corïtacts of 
«'êlay :TRA to gr)und, indïcating o gaid :6ther 
transv.erter that the. oloerati0n in which it isnow 
inv-01Ved, is a second trial. 
Trouble on one:eline entries 
On ànswer, disconnect, and hour ertrïes, thé 
tranSvertC ils not ânçolvêd. -HOWeer, -failë 
Of relay CKto :olerate cauSes :tte :opeatn.f 
relay ..TBL, .as preYi0usly .described, whieh :Sïg- 
nCS thë toaster test :fra,me -to make .a-.tr0UbIè 
record. The 01oera:tions .ofth :recor-der on 
triës of this kind are :also tïmëd, 
 héloW, and, if hot ¢omloleted withïn 
tïme, the toaster tëSt'frme is calld in:o:lïlale 
atrouble rëcord. In either case aftèr 
record :is made by -the toaster :test :frgmè, :a 
touble record ïs also ruade on the tpe of the 
recorder. 
en .relay ON operates, as previ0uSly de- 
scrihed in connection.with an entry of tis :te, 
rela,y TA 0perates over a circt ëxending:fom 
hattery toughthe ding of said-elay, 
hack eongacts f rèlay , condutvr 
-2 contugts ofrelay , No.-S.contàcs.of :relay 
ON, and No. 8contacts of. relUy ATS fo gr0un-d, 
and locks Up through îts No.  CDntacs 
No. S congacts:of .relay TEXtothe Same grund. 
Atits N0. 2 onucts, relay TA opëns the 
circuit aroud ¢apgcior-Ca whichthC 
from hatey through No.  c0nta¢S f .:rlay 
TEX, No. ; contacts ofélay TA, résistoç..R2, 
upper Winding .of relay C -nd rësistor 
andto:groundthrUUgh resiStor R26. The hig- 
ig current thr0ugh the upper winin-g of ëlgy 
TMC holds ¢he àrmatuie 0f. Sd relày.0r :a rime 
on its ight-hand .contacts but e capçitor Ca 
ch-arges, the charging current decrêgses.:and-the 
armature.of rèlay TMC is m0Ved to its:left-hand 
contacts by ht-tery though the .lower wmding 
of sai:d rely, :resisr 2, and resis0r R28 0 
gr0und. If reIay ON ha hot by now reIëused, 
reay  operaeS 0Yer a cirent extending fom 
 battery through the winng of-said eIày, con- 
ductor .6a, No.  contacts of relay TCX, on- 
-ducat 62, No. 3 contacts of relay TA, and lèft- 
hand 0ntacts Vf relay TOEC, t0 the above-tged 
g0und on. c0nducor   and loCks p thrbugh 
ifs N0. 8 ontacts fo the-sàme .grouffd. Rela 
TB-Signàls the toaster test frame 0 make a 
trouble record. 
Capacitor C :now çischarges tbough retor 
R29, the upper win.ding of relay TMC, resir 
.R, .No.  contacts o reluy TB, conductor 
and No. 8 contacts o.elay TCX  ground. Te 
disCharge carrent holds the afmut,e Dr .relay 
TC fora time on its left:han conta 
capacitorC discha.ges, thë disclarge Carrent de- 
creasêS àd :the srmature f relay TMC is 
to the right:hand çontacts by the .cu'rent:in 
lower winding of said relay. Relay TCX 
opeas Over a cirui:t ëx:ending :fr0m bry 
 thr0ugh the wlning of gaid reIS:y, No. 
contacts .f elas, , conduct«r , hro. 9 Con- 
ta of-re]uy TB, conducr 8, »fo.  CbntátS 
0f relay PA, 'Coïducr :646, ad iighthad 
con-tac of re]ay C-t0 the g-roúndtàcedb0ye 



39 
recharges through the upper winding of relay 
TMC as described above, holding the armature of 
said relay for a rime on its right-hand contacts. 
When the left-hand contacts of relay TMC close, 
as belote, relay TD operates over a circuit ex-  
tending from battery through the winding of said 
relay, No. ! front contacts of relay TCX, conduc- 
ter 542, No. 3 contacts of relay TA, and leït-hand 
contacts of relay TlVIC te the ground on conduc- 
ter '646 and locks up through its No. 2 contacts te 10 
the same ground. Capacitor C5 new discharges 
through the upper winding of relay TMC, conduc- 
ter 647, and No. 3 contacts of relay TD te ground, 
holding the armature of re!ay TMC for a tflme on 
its left-hand contacts. As he discharge current 15 
decreases, however, the right-hand contacts of 
relay TMC close and relay TEX operates over a 
circuit extending from battery through the wind- 
ing of said relay, conductm" 648, No.  front con- 
tacts of relay TD, the locking circuit of relay TCX 20 
te ground, and locks up through its No. 5 front 
contacts te the ground on conductor 64{}. The 
successive operations of relay TMC allow rime 
for the taking of the trouble record belote the 
operation of relay TEX. 25 
lelay TEX opens the locking ch'cuit of and re- 
leases relay TA, When relay ON operates, as 
previously described, relay TF operates over a cir- 
cuit extanding from battery through the winding 
of said relay, No. 3 back contacts of relay TEX, 30 
conductor 65{}, and No, 0 contacts of relay ON 
te ground. Operation of relay TEX opens this 
circuit and releases relay TF which is slow te re- 
lease. When this relay releases, relay ID oper- 
ates over a circuit extending from battery through 35 
the winding of said relay, conductor 507, contacts 
 of relay TF, No. 3 front contacts of re]ay TEX, 
conductor 650, and No. I0 contacts of relay ON te 
ground, and locks up through its No. 9 contacts, 
conductor 275, and No. 9 front contacts of relay 40 
TEX te ground, lelay ID opens the locking cir- 
cuit of and releases relay IPA (when the trouble 
occurs in an answer o1" a disconnect entry). Re- 
lay TEY then operates over a circuit extending 
from battery through the winding of said relay, 43 
conductor 651, No. 5 back contacts of relay TPC, 
conductor 652, No. 6 contacts of relay IPA, con- 
ductor 653, No. 2 contacts of relay HPA, conduc- 
ter 654, No. 5 contacts of relay TBLI, conductor 
6§5, and No. 7 contacts of relay TEX te ground, 50 
and locks up through ifs No. 4 contacts, conduc- 
ter 656, and No. 6 contacts of relay PTS te 
ground, lelay TEY completes a circuit for relay 
CK from conductor 496 through No. 2 front con- 
tacts of relay TEY te ground, lelay CK operates 55 
and causes the release of the punch magnet and 
the advance of the recorder tape in the manner 
previously described, lelay ON is thereby re- 
leased, releasing relays TBLI, PTC, TEX, TB, 
TEC, TD, ID, and ONI. Relay PTS is, however, 60 
locked up over a circuit extending from battery 
through the winding and No. 5 front contacts of 
said relay, conductor 568, No. 2 back contacts of 
relay DS and No. 9 normal contacts of relay TEX, 
holding relay TEY operated and also holding 65 
operated relay IP te maintain the recorder in 
busy condition. 
Relay TPC new operates over a circuit extend- 
ing from battery through the winding of said re- 
lay, conductor 657, No. I contacts of relay TEX, 70 
No. 5 contacts of relay TEY, conductor 658, No. 2 
contacts of relay LC, conductor 370, No. 6 back 
contacts of relay PTC, conductor 371, No. § con- 
tacts of relay PII, conductor 372, No. I back con- 
tacts of relay PA, conductor 373, and right-hand 75 

 contacts of relay PT{} te ground. Relays IPA; ON, 
and ONI reoperate and relay ADT operates over 
a circuit extending from battery through the 
winding of said relay, conductor 55{}, No. 2 con- 
tacts of relay PTS, No. 5 back contacts of relay 
TCZ, No. 7 contacts of relay TPC, conductor 56!, 
No. {} contacts of relay IPA, conductor 575, No. 3 
contacts of re]ay LC, and No. ! contacts of relay 
ON te ground, lelay ADT gr0unds the windings 
of punch magnets of the recorder te record the 
digits "287110" on a line of the recorder tape te 
indicate that trouble was encountered in the 
recording of the previous line. The operation 
and release of the recorder is as previously de- 
scribed. 
In the case of trouble in recording an heur en- 
try, the operations are simflar te those described 
above. However, relay HIT operates in place 
of relay ADT and operates punch magnets te re- 
cord the digits "281899." 
The invention has been described above in a 
particular embodiment thereof and as applied te 
a particular telephone system. If will be evident, 
however, te one skilled in the art that if is net 
limited te the particular embodiment disclosed 
ner te the particular telephone system shown in 
connection therewith, but that various applica- 
tions, modifications, and arrangements other than 
those disclosed herein, are within the scope of the 
invention. 
The terms and expressions employed herein in 
reference te the invention are used as terms of 
description and net of limitation. We bave no 
intention, by the use of such terms and expres- 
siens, of excluding thereby equivalents of the fea- 
tures disclosed but, on the contrary, intend te in- 
clude therein any and all equivalents and modi- 
fications which may be employed without depart- 
ing frein the spirit of the invention. 
What is claimed is: 
1. A device for translating the equipment ter- 
minal designations of the lines of a telephone 
system into given designations of such lines, 
which comprises a plurality of cofls, a conductor 
for each line selectively threaded through the 
cores of such coils in accordance with the given 
designation of said line, means including regis- 
tering means responsive te a line condition es- 
tablished upon said line when operated for mak- 
ing a call for registering the terminal designa- 
tion of said line, means controlled by said reg- 
istering means for selectively energizing the con- 
ductor individual te said calling line, thereby te 
induce a potential in each of the coils through 
the core of which said conductor is threaded, and 
means responsive te said induced potentials for 
indicating the given designation of said calling 
line. 
2. A device according te claim 1 in which the 
means responsive te said induced potentials in- 
clude electronic devices. 
3. A device for translating the equipment ter- 
minal designations of the lines of a telephone 
system into given designations of telephone sta- 
tions connected te such lines, which comprises 
a plurality of groups of coils, a conductor for 
each station selectively threaded through the 
cotes of the coils in one of said groups in accord- 
ance with the given designation of said station, 
means responsive te a condition established upon 
a line of a station when calling for registering 
the terminal designation of the line te which said 
calling station is cormected, means responsive te 
a condition upon said line individual te said sta- 
tion when calling for determining which of said 



groups  of colis incltides, the- conductor, individ 
ual-to-said station, means, responsie operation 
of.-said reg]stering means and to said last,men- 
tioned means for selectively energizin, sa-id last- 
mentioned-conductor, thereby to induce-a po- 5 
tential in each of the coils through the core of 
which said: conductor. ]S. threaded, and means 
responsive to said inducedpotentia]s for. indict 
ing the given designationsof" said calling-station, 
4, A. device according to, claire 3 in which the 10 
means responsie to said: induced poteatials, in 
clude electrònic devices 
5. In. a call data recoding telephone, system, a 
frame, a line having, a plur:ality of stutions:Vher.e- 
on cormected to said frame and 
minal designation, said stations fm,£her, haing 
an. identifying designation, indi:¢idua-1 to each. Of 
the.stations, means- respons_ive :to. anF one.of said 
statienswhen calling: for reg]st:ering the.tel'minal 
designtion of said lins, means-, respnsive-to a 2O 
condition upon. said line idivldul- t_o said! sta 
t.ion whea calling, an- inductiye tr.an_s!açor, and 
means responsive fo said registeing means and 
to s_aid means on said line indiyidul to 
tion. when calling foi: actuating: sid translto 25 
to de.termine the designation of s.id ca!li!lg sta 
ion. 
6. I.n a ca-ll data ;ecpring telpholïe 
a frame, a line havin a. lura!ity. of tatios 
theeon connected, fo said f-rarn, e and having, a 
terminal, desgnation, sa.id s.tations: fur-ther hav- 
ingan, iden_ifYing dsignaçion.irdiidúa! t each 
of t.h stations, mans o_uerbl undr çonto! of 
antç one- of. said stions hen_ ca!l!ng: for regis- 
teing the terminal designation of sai, d line, 
mens esponsive to a condition upo_n said line 
individuat to said sat.ion when-calling,, an: in- 
ductie çranslator, mean responsie to s.id reg- 
istel'ii!g means and to said means on said line 
individual to said station, when callg 
40 
tuainE, s_aid - translator fo determine .the desig- 
nation of said calling station, and means opera- 
rive incident fo and under control of the aotua- 
tion of said translator for causing the recording 
of. said designation. 
7. Ir a. c]l data. recording, telephone system, 45 
a frame having designated termina]s: thereon,, a 
plurality of telephone lines cormected te some 
of said terminals and each provided with an 
identifFing desgnation means responsive fo one 
of said lines, when ca!ling for registering the 50 
designation of the terminals to which said line 
is cormected,, and. a trans!tor_ for indicating th 
designatio_n, of said calling, line, comprising a 
plurality of coils, a conductor for each lineseléc- 
tively threaded through the cores of said coils 55. 
in accordance with the-designafion, of the line, 
means, responsive to said terminal registering 
mean for selectively energizing the condùctor o.f 
said calling line thereby to induce  pot.e.nial in 
each of çhe c.oils through thecore of. which said 60 
conductor is threaded, and means responsve to 
said potentials for indicating the desgration of 
said line. 
8. ïn a cail data recording telephone system, 
a frame having, designate ternoEinals thereon, a 6,5 
plkra!ity oftelephone lines-connected tosome of 
said terminals and each provided, with an. iden- 
tifying designation, means responsive to one of 
said lines when calling for registering the des- 
ignation of the terminals to which said line 70 
is connected, and a translator for indicating the 
designation of said calling line, comprising a 
plurality of coils, a conductor for each line selec- 
tively threaded through the cotes of said cofls 
in accordance with the designation of the line, 75 

means: responsie fo said,, terminal reglstein 
means, for selectively, enérgizing:, the cenduoter 
of said calling line thereby to-:induce, a p.etent-ia:l 
in- each of the coi]s, through the. ¢or.e Of/whih 
said conductor, is thr.eaded, means respri t:o 
said-potentials:for indicaing:tlie-.designat4n .of 
said line,, andmeàs:responsiveto:-the op.eraion 
of said lastmentioned, means:for réçr.ting:sid 
designation-, 
9: A, call data. recor_dig: telep_hon sysfe_m 
co.rding to claire . in.vohtch. he.maï!s_ r.espsie 
fo, the potentia,l, indUced in.. saisi: c.oi!s: inllde 
electr.onic devioès 
10. A cal1. data recor.ding telephn: system 
cording, to_ Claim. 8.: in, w2ih, the: means 
sive to the. potentials/induce.d 
clude- ë!e_etroniC- deviCes. 
1.1. In a all ¢lata..rec0xiing:_ telePhore: syse, 
a. ff ame haying_ iden-tifiable :tem!nts: t hreo.r-,. 
plurality..of: telephone: lines each hTïag: a_d.sige 
nation c0mposed of a plurality, of:digits:arid.ech 
of said lines being: connected to. a. set: f: sid 
termina]s, means sortable in-response. 
said lines when calling:for.î, eg]ste'jng the:termi 
nal- identification, of said line, and. ac. translaor 
for. indicaing: the. designbions; of:said: tines frpm 
thci respectiv, e:. terminal, identflcatons.onsaid 
frame,, said translator comprisng a plurality.,-of 
coilsfor each. digital, order: in. said desigaions, 
conducto for. eachi line. seleeti.elF, threded 
through co.r.és. f said coils acc.ording to, each 
digital, value-.of, the designtion-=of said_dine» said 
conductor being connected a.:its;ethor.end £0..a 
source.f poten:tial, means:operiy.e.in:response 
to.the op¢ .rtion.oî saint, settable mensfo.. 
tively.enelgizlng t-he conductor indiVidual to sa-ïd 
line thereby to induce a potential in each off ttie 
coils though.the.core, of: which said conductoï  is 
threadd, and means responsive to. said indu¢ed 
ptentia]s.fo indicating, the. digital v$1ues, of.the 
desigïiation of, sid' calling line,. 
12, A call:data recor.ding telephorie system ac.- 
cording to claire 11 in whiCh the meaïzs=gettable 
in resp0nse to the. induçed potentials inctude 
electroniC.deyices  
13, In a call. data recor.ding telephone=sYStem 
a. främe h.ving indentiflable, terminal thëreon 
a pluralit of telephone lines: eaClï: hairig a:r 
arbitary- designation- composed- of 
digits, and. eaoh. connected: to. s set of said. tèmi 
ha]s, mean settable in response to one.ef: sàid 
lines wheri càllingf0r registering.he-deSigiaation 
of the- terrain,ilS said Iine is 0nneCted on. said 
frame» and  translator for indlcating- 
tray designation of each of said lines: comïs 
ing a. pttirlïty er cofls for each digital o.rdèr of 
said arbitràr.y .designatons, a cenductor for each 
lïne selectively threaded- thr_ough the cpre:f 
said coils in accordance wibh ech digital: value 
of each, digital orderof t-hearbitrary_ designati0n 
of said line means- responsive to. the .seftl_'ng. Of 
said registering means:, for energ.izng, th 
ductor- threaded t{arough the cores Of: said: CpiJS 
wtlch is indïviflual fo Si.d cllin 
to . induce a potentiel  ir each of 
thè cote of which said cndUco_r 
means settable.in response t.o_.sajd lO.eifi.alfï: 
regisering, the. desïgnïtion of said line, and 
means operative incident t0 and ùnder cofroi 
of the setting of said last-mentioned settable 
means for recording said designation. 
14. A call data recording telephone system ac- 
cording to claire 13 in which the means respon- 
sire to the potentials induced in said coils in- 
clude electronic devices, 
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15. In a call recording telephone system, a 
frame having indentifiable terminals thereon, a 
plurality of telephone lines having terminations 
in said terminals, one or more of said lines hav- 
ing a plurality of telephone stations thereon, each 
of said stations having an «rbitrary designation 
composed of a plurality of diglts, means settable 
in response fo one of said stations when calling 
for registering the designation of the terminals fo 
which the line of a plurality of said stations is 
connected on said frame, and means including a 
translator for indicating the arbitrary indication 
of each of said stations comprising a pluiality of 
groups of coils, each group containing as many 
cofls as the maximum number of digits in the 
arbitrary designation of any of said stations, a 
conductor individual to station selectively thread- 
ed through the cotes of the coils of one of said 
groups in accordance with each digit of the desig- 
nation of said station, means responsive to a 
condition upon the line fo which the calling 
station is connected and individual fo said sta- 
tion when calling for determining which ones of 
said groups of cofls includes the conductor indi- 
vidual to said station, means responsive to said 
registering means and to said last-mentioned 
means for selectively energizing said last-men- 
tioned conductor, thereby to induce a potential 
in each of the coils through the cote of which 
said conductor is threaded, and means responsive 
to said induced potentials for..establishing con- 
ditions indicative of the arbitrary designation of 
said calling station. 
16. A call data recording telephone system ac- 
cording to claim 15 in which the means respon- 
sire to said induced potentials includes electronic 
devices. 
17. In a call recording telephone system a 
frame having identiflable terminals thereon, a 
plurality of telephone lines having termihations 
in said terminals, one or more of said lines hav- 
ing a plurality of telephone stations thereon, 
each of said stations having an arbitrary designa- 
tion composed of a plurality of digits, means 
settable in response fo one of said stations when 
calling for registering the designation of the ter- 
minals to which the line of a plurality of said 
stations is connected on said frame, and means 
including a translator for indicating the arbitrary 
indication of each of said stations comprising a 
plurality of groups of coils, each group contain- 
ing as many coils as the maximum number of 
digits in the arbitrary designation of any of said 
stations, a conductor individual to station se- 
lectively threaded through the cores of the coils 
of one of said groups in accordance with each 
digit of the designation of said station, means 
responsive to a condition upon the line to which 
the calling station is cormected and individual to 
said station when calling for determining which 
one of group of coils includes the coliducto' in- 
dividual to said station, means responsive to said 
reglstering means and to said last-mentioned 
means for selectively energizing said last-men- 
tioned conductor, thereby to induce a potential 
in each of the coils through the core of which 
said conductor is threaded, means responsive fo 
said induced potentials for establishing condi- 
tions indicative of the arbitrary designation of 

said calling station, and means responsive to the 
operation of last-mentioned means incident to 
the establishment of said conditions for record- 
ing the designation of said calling station. 
5 18. In a call data recording telephone system, 
a plurality of lines each having an arbitrary 
designation, a frame, terminals upon said frame 
having identiflable designations on which said 
lines terminate, apparatus including settable 
10 registers for controlling the setting up of con- 
nections from said lines when calling, means for 
recording items of record information pertain- 
ing to a connection, means responsive fo one of 
said lines when callinE for registering the termi- 
15 nal designation of said line, means responsive 
fo said calling line for connecting said apparatus 
thereto and to receive on its settable reglsters 
from said terminal registering means the terminal 
designation of said calling line, a recorder- 
fl0 controller for controlling said recording means 
includinE settable registers therein and respon- 
sive to the settable registers of said apparatus for 
registerinE on its own settable registers the ter- 
minal designation of said calling line, a trans- 
fl5 lator for translating the terminal desination of 
said calling line into the arbitrary designation 
thereof comprising a plurality of coils, a con- 
ductor for each line selectively threaded through 
the cotes of said coils in accordance with the 
3o arbitrary designation of said line, means respon- 
sive fo said settable registers of said recorder- 
controller for selectively energizing the conductor 
of said calling line, thereby to induce a potential 
in each of the coils through the core of which 
35 said conductor is threaded, means responsive to 
said calling line, means responsive to said last- 
mentioned means for resetting said settable 
registers of said recorder-controlle' to register 
said arbitrary designation, and means in said 
0 recqrder-controller responsive fo said settable 
registers as reset to said arbitrarF designation 
for controlling said recording means whereby the 
latter is caused to record said arbitrary designa- 
tion. 
19. A call data recording telephone system ac- 
5 cording fo claire 18 in which the means respon- 
sire to said induced potentials include electronic 
devices. 
HAIOLD D. CAHILL. 
WARIEN W. CARPENTER. 
50 THOIVfAS L. DIIVf0ND. 

REFERENCES CITED 
The following referencesare of record 
55 file of this patent: 
UNITED STATES PATENTS 
Number 
T. iVf. 111,638 
2,252,766 
6O 2,270,246 
2,351,551 
2,428,376 

65 

in the 

Name Date 
Herner et al ..... July 25, 1916 
Holden ........ Aug. 19, 1941 
Bascom et al .... June 20, 1942 
Sribel ......... June 13, 1944 
Matthies ........ Oct. 7, 1947 
2,490,441 Joel ............. Dec. 6, 1949 
OTHEI IEFEIENCES 
ProceedinEs of the Institution of Electrlcal 
Engineers (British), page 171, July 1950. 



